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ELLSWORTH VINES, JR., the 5 
Championships for 1931 and 193 


You 1 enjoy this pleasing 
“Energizing Effect” 


rectacular young Pasadena atbletic star who bolds the U.S. ‘Nation 
‘and hes wou eps through the 1934 profesional ranks at welll 


‘When you've used up your energy— 
smoke a Camel and notice how you 
feel your flow of natural energy 
snap back, 

‘This experience, long known to 
Camel smokers, has now been con- 
firmed by a famous New York re- 
search laboratory. Camel smokers 
enjoy a positive “energizing effect” 

healthful and delightful release 


of natural, vibrant energy. A typical 
Camel experience is this, Ellsworth 
Vines, Je. speaking — 
“Championship tennis is one of the 
fastest of modern sports. After four or 
five sets, you sometimes feel that you 
just can’t take another step. That's 
when a Camel tastes like a million 
dollars. Not only does the rich, mel- 


Camels have a refreshing way of 
bringing my energy up to a higher 
level. And I can smoke all the Camels 
T want, for they don’e interfere wich 
my nerves.” 

So, whenever you want a “lift” 
just smoke a Camel. You can smoke 
them sceadily. For the finer, MORE 
EXPENSIVE TOBACCOS in Camels 


low fragrance appeal to my taste, but gyerer get om your merves. 


Camale ate made trom finer, MORE 
EXPENSIVE TOBACCOS—Turkish and 
Demestic—than any other popular brand. 


“Get a LIFT 
with a Camel ! ” 


CAN SEE IN 


GENERAL @ ELECTRIC 


OCTOBER, 1934 


THE DARK ! 


and inadequate Kgl 
icf causes. 


rules every parent sh 
follow for the protection of young ¢ 
1, Consult a competent eyes 

larly. 

‘Train your child in proper reading 


todoany night reading excep 
der a good reading lamp. 


Provide h a good reading lamp 


here is now on the market a 


new iy y 

lamp, designed by the Ik 

gineering Society. 

bears a special approval tag. The coupon 
culars, 


See that your present reading lamps are 
equipped with the proper size bulbs . 
‘one 100-watt, or two 60's or three 40 
her of sockets, 


to give a full measure of light for the 
current they consume. ‘The safe way to 
buy lamps is to look for this mark @ 
every bulb. 


WRITE FOR FREE BOOKLET 
"The New Secing” tellaimpor- 
tant facts about light and eyesight. 
Mail the coupon for your frce copy. 


THC COMPANY, NILA PARK, CLEVE 
Please send me my free copy of "Th 
of Secing,”* which tells how good lig 


‘used to aid vision. Also detaile about the new 
approved study and 


revworo sso. — POPULAR wx 
oe 
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ENCYCLOPEDIA In every branch of human knowledge. Never 


before has such a vast amount of informa- 
tion in such useful form been offered at this 
Incredibly low price. Here, for the first 
time, is a REAL Encyclopedia in ONE 
Os volume. Every article is written in simple, 
clear, brief style that wastes no space on 
non-essentials. Every word counts. ‘That 
XN is why such a wealth of knowledge could 
‘be concentrated in this one aplendid volume, 
Here's the shorteut to information you've 
‘always wanted. No more tedious wading 
through ponderous reference work: 
volumes. Now the facts you 
quickly found and easily understood, In 
this one great book you have more practi- 
eal and cultural information at your finger- 
than four years of college could give 


A REAL Encycviorepia 
COMPLETE IN ONE VOLUME 
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In This Issue—Hundreds of Fascinating Articles Tell the 
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Triumphs, and Amaz 


ing New 


Inventions 


Every Needed Fact, Figure, Formula 
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Now in ONE 
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MOTORISTS WISE 


SIMONIZ © 


GIVES CARS Seauty 
.« THAT LASTS 


Simonie your cart Give the finish the | 


benefit of this modern beauty treatment. 

‘Then it will stay beautiful for years. 
‘Simonis is world famous because of the 

protection it gives the finish. In fact, 


‘ast longer and keep the colors from fading. | 


If your car is dull, first use the wonderful 


‘Simoniz Kleener before applying Simoniz. | 
It quickly, easily and safely restores the | 


Justre. So insist on Simoniz and Simoniz 
‘Kleener for your car and it will always 
look bright and beautiful. 


BOLEN 
mice Tnstita 


GIVE YOUR HOUSE 


A New Roof 


TREATING your howe to a 
‘new roof, you can remove many 
Othe: welnkles and. acars tha 
give it the appearance of age. 

Sete pee oe 

inore inthe need of repai than 

Eevcion of pik ara weaihersained 


shingles. 

Considered from the standpoint of cost 
and effect, re-roofing heads. the list of 
hhome renovating jobs. ‘Modern roofings 
are both inexpensive and easy to work, 
‘You will find a wide variety of textures 
and materials. According to your taste 
and your pocket book, you can make your 
choice between wood, aspbalt, asbestos, 
sate, metal, porcelain-coated ‘steel, and 
artistic baked tle. 

‘Many homes require the rough, natural 


BROKEN SHINGLES. <a 


texture of wood 
lines of their design 
new roof can consist of new wood shine 
sles applied directly over the old. Ale 
though wood shingles can be laid for as 
little as six or seven dollars a. hundred 
square feet (called a "square by archi- 
tects and builders), itis false economy to 
save where wood is concerned. Use only 
the first-grade, edge-grain cypress, red= 
‘wood, or red cedar shingles sold by your 
Jumber dealer and your roof will pay 
dividends in longer wear with fewer leaks. 
Cheap shingles generally warp and curl in 
‘only a few years’ time, 

Although shingles are sold unstained as 
well as stained, it is cheaper in the long 
rum to buy the stained variety. ‘The mant- 
facturer is equipped for thorough staining 
and consequently can doa better job 
than you can, 

Being fireproof as well as long-wearing, 
compo: 

Soper pest 
est of these fabricated roofings 
asphalt shingle consisting of a base of 
highgrade felt saturated with asphalt-and 
covered with a protective coating of 
‘round slate. This type of shingle is avail- 
able in a large variety of styles and colors 
and can be applied for from ten to seven- 
teen dollars a hundred square feet de- 
pending on the quality of the shingle and 
the location of the house. This price, like 
the others, includes labor as well as ma- 
terials. If you do the work yourself, the 
average cost of materials will be about 
six dollars a square 

_ Classed as the most sturdy of compo- 
sition roofings is the asbestos. shingle. 


POPULAR SCIENCE MONTHLY 


Ory 15 


This material consists of a carefully 
bonded, fireproof mixture of asbestos f- 
bers and cement, Although costing from 
eighteen to five dollars a hundred 
square feet applied, they are well worth 
the additional cost. Strange as it may 
seem, high-grade asbestos shingles have 

| 


been found to improve with age and ex- 
posure to the rain and sun, 

By using a new type of shingle, the 
home owner can now combine the rugged, 
informal appearance of shaggy wood shin- 
ales with the sturdiness and fire-resisting 
‘qualities of the composition variety. As- 
bestos shingles are now available that 
hhave all the charm and texture of weath- 
cypress or cedar, Laid, a roof of 
this type costs between twenty-eight and 
thirty-five dollars a hundred square feet 

Whether you re-roof with wood or 
composition shingles makes little differ- 
ence #0 far as the work is concerned, In 
either ease, the procedure will be more oF 
less the same. 

First of all, there is seldom need to re- 
move the present shingles. The old roof 
will serve as a fine foundation while the 
new one will shed the water. The com- 
bined thickness of the two will give ad. 
itional insulation against heat and cold, 

Tt will be necessary in most cases, how- 
ever, to supply new metal valleys where 
adjoining roof surfaces meet and new 
flashing around chimneys and vent 
Although new flashings can be placed di- 
rectly over the old, care must be taken 
if two different metals are used, Rain 
water is slightly acid due to the impurities 
it picks up from the dust and smoke in 
the air. If flashings of dissimilar metal 
are allowed to touch, the acid will cause 
2 galvanic action that is bound to result 
in leaks, For this reason, mount your 
ww flashings and valleys’ on strips of 
wood that will space them from the old, 

nthe actual laying of the new shingles 
it the bottom edge and work toward 


start 
the ridge. Take care with the spacing and 
use long box nails instead of ordinary 


shingle ‘nails to insure a good anchor | 
through the old roof, Because they are | 
less likely to rust, zine-dipped nails give | 
jore lasting job than nails of the ordi- 

ry galvanized variety 

Since both wood and composition shin~ 
ales are comparatively: light in weight 
there will be little necessity of increasing 
the roof bracing when re-shingling with 
cither material. However, if a heavier 
roofing, such as slate or tile, is used, it 
will be best to add cross braces and tie 
hoards to the rafters to support the ad- 
ditional poundage. 

In sturdiness and appearance, tile and 
slate are perhaps the aristocrats of roofing 
materials "However, they aio. are the 
most expensive and hardest to apply, es- 

cially ina re-roofing job. In most cases, 

he necessary to remove the old 
roof entirely and start from the beginning. 

‘Another, newer type of roof finish that 
falls into the same class with slate and 
tile is a recently developed porcelain fin- 
ished metal tile. Being made of steel, it 
‘will neither warp nor crack and a special 
method of fastening and joining makes 
them entirely weatherproof. Tiles of this 
type are available in a number of styles 
and colors designed for commercial build- 
ings as well as private homes, 
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WALLHIDE 
One-day Painting 


scores big hit with men! 


Now there’s no need to tolerate 
days of painting mess 


ITH this new Vitolized Oil paint, 

painting starts in the morning. 
‘One oF two coats are applied. By dinner 
time everything is in perfect order. Even 
curtains are up in a room that sparkles 
with fresh new color! That's Wallhide 
One-day Painting! 

Because it contains Vitolized Oil, 
Wallhide stays alive and elastic indef 
nitely. Doesn't chip, peel or blister. I's 
washable, too, yet costs no more t0 use 
than ordinary oil paints. In fact it often 
costs Je because one coat is generally 
ample. Your Wallhide dealer will gladly 
show you the 15 alluring petal-tike 
Wallhide colors. See the “flat” satin 
finish, also the semi-gloss for bathrooms 
and kitchens. 

To bring One-day Painting to furni- 
ture and woodwork, ask about Water 
spar Quick-drying Enamel. Waterspar's 
18 rich colors harmonize with Wallhide. 


PITTSBURGH 
PLATE GLASS COMPANY 


Home Loan Notice 
{a modetnising yous home dhru Federal Goy 


i 
cies 

es aia 
crane iy 
mous Pittsburgh Panes. : 


‘ile’ combo ta ie 
‘Song soot god furanbingr more anencue 
iS ese fed 
Fn oe” Gen nce decorang vogsont 
ty Bien Pokemon New Yar i 
Preteen 
iy Dept. 1210, Malwaakie, Wasoasia 
Name. 
Addr. 
Gin, State 


ELECTRIC DEVICE SNAPS 
CLOSE-UPS OF BIRDS 


An Unparalleled 


Performance Record 
00,000 homes 


in more than 1,5 


Rewarxante close-up photographs of 
wild birds have been taken by an Obio 
haturalist-who uses a home-built electri¢ 
device to trip the shutter of his miniature 
‘camera, Screwed into the top of the came 
era is an improvised electromagnetic re- 
Jease, consisting of a coil of wire and an | 
iron ‘plunger. When current is passed 
through the coil, the plunger trips. the 
shutter, The camera is placed as close as 
possible to the nest to be photographed. 
Unreeling the 150 feet of control cord, the 


naturalist retreats to cover and watches 
the nest through binoculars until the birds 
are in the position in which he wishes to 
snap them. 


General Electric 
Sealed-in-Stee! 
Mechanism 
gives you 
5 YEARS 
PROTECTION 


for only $1 


‘ODAY there are more than a million and a half 
General Electric Monitor Top refrigerators in use 
nd 


G-E refrigerators installed ie 
original euners—an amazing (aibute to this matchless 
Monitor Top mechanism. 


Here is mechanism that set new standards in house- 


= 
GE Monitor Top mechanism is hermetically sealed ia 
steel, requiring no attention—aot even oiling 


For your ncarest dealer see” Refrigeration Electric” ia clas 
sified pages of phone book. GeneralElectricCo,Sec-M-10, 
Nela Park, Specialty Appliance Sales Dept, Cleveland, O. 


In, Howa Man of 40 
pastime Wonk! Can Retire in 15 Years 


If you learn a little or a 
lot about the subjects covered in the work: 
ing guide books below, you can start your 
own business NOW and turn spare time 
{into good money! 


Be Your Own Boss 


‘These bran-new, up-to-the-minute work: 
ing guide books are just fresh from the 
presses. Prepared by men who KNOW 
THEIR STUFF, they lead you straight to 
profits. What they cost is tiny compared 


{fo the money you can make with them. 


MAKING MONEY WITH 
YOUR CAMERA 


RADIO EXPERIMENTER 
AND BUILDER 


populae cabins. and 

Bungalows, ull 

cloth bound, ma 
ii 


H 
i 
| El Wow te Be Cain tte = 
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1 fafage’ ie Racintaeroracd Pou‘tt 
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-T makes no difference if your care 

fully laid plans for saving have been 
upset during the past few years. It makes 
no difference if you are worth half as 
much today as you were then. Now, by 


following a simple, definite Retirement 
Income Plan, you can arrange to quit 
work forever fifteen years from today 
with a monthly income guaranteed to 
you for life. 


$200 a Month beginning at age 55 


‘Suppose you decide that you want to be 
fable to retire on $200 month beginning 
fat age 55. Here is what you can get 
1A check for $200 when you reach $5 
‘and a check for $200 every month there 
‘after as long as you live. 

wetant benefit is available 
alone; but if you are insurable, your Plan 
can also include 


2 A life income for your wife if you die 
Defore retirement age. 

3 A monthly disability income for your 
self if, before age $5, total disability stops 
your earning power for 6 months or mote. 

Tt sounds too good to be true. But it i 

true. There are no “catches” in it, for the 
Plan is guaranteed by an 83-year-old com- 
pany with over half a billion dollars of 
Inaurance in force. 

Hyouwant toretire 
some day, and are 
‘willing tolay aside a 
portion of your in 
come every month, 
you can have free- 


I ey S 
PHOENIX 


MUTUAL 
LIFE INSURANCE COMPANY 


Home Office: Hartford, Conn, 
‘established in 1851 


dom from money worries. You ean have 
fall the joys of recreation or travel when 
the time comes at which every man wants 
them most. 

‘The Plan is not Kimited to men of 40, 
‘You may be older or younger. The income 
{is not limited to $200 a month. Tt ean be 
‘more or less. And you ean retire at any of 
the following ages: 55, 60, 65, or 70 

How much does it cost? When we know 
‘your exact age, we shall be glad to tell you. 
In the long run, the Plan will probably 
‘cout nothing, because in most eaves, every, 
cent and more comes back to you at 
retirement 

Write your date of birth in the coupon 
‘below and mail it today. You will receive, 
without cost or obligation, a copy of the 
interesting illustrated booklet shown at the 

left. L¢tellsall about 
the new Phoenix 
‘Mutual Retirement 
Income Plan. Send 
for your copy now. 
The coupon is for 
your convenience. 


fs ronnie Murua 

Lire Inavnance Co 

‘s78RimSt, Hartford, Conn, 
Send me by mail, 


Whatever Happened, It 
Would Be Fun To Try 


biiten ‘by the bullet-probiem bus ‘which ‘has 
‘been gnawing on 80 


of 100-pound, 
sBeinch prfectic of 


Iaisly slow velocity. 
Yow ue tthe 
ll, pall up alongside o 
of it!en route, Teach 
Out and pal into the cabin with you. Thea 
you bank. sharply and turn. Now, bere 
‘Where the problem eomes: will dhe sell turn 
With you or wil i want to tar out of the 
ain and keep on ils old course? "Let your 
feaders fertile brains figure that one out. 
Agree with the theory of GSP. tha a bulet. 
istmoving the fastest when it leaves the barrel, 
Tc has just received the final boost from the 
fase and fom then on onion Ab 8 
parting shot Ie everybody igure ths one 
tut: Thave six erate and twenty-five rabbits 
T'wane to put an odd. number ol 
bunnies in exch erate; how wil 1 
rabbits among the erates to pet this rest = 
J, London, Ena 


A Solution for the Great 
Nait-Brush Mystery 


W.LS., of Rome, N. , asked in a recent 
lasue' what makes a ‘nail Brin oat when Its 
covered with soap, My solution is that the air 
in the bubbles of the lather gives the buoy- 
ney necessary to. support the, beush. T hike 
Your articles om microscopy and the plans for 
model airplanes very much. More power to 
yout—G,PHL, Jr, Burlington, Vt 


He Thinks His Figuees 
Mast Be Haywice 


Hw a rem ha a en Sethi 
me: Imagine, if you can, the earth being like 
ball: ly round and smooth, with no 
Spl tla 
Spotter pene 
Sahni ee a 
We. Joa tit tpl de Sec 
mynd see are 
oe eee ee a 
Heat oet ent 
rita ct 
rarer reo 
eee] 
Serie 
SA iat 
meh a 
are 
whether my figures are 


OucH! 


wrong or my common 
sense bas failed me? 
Temay be that Thave 
‘not proceeded in the right way, to solve the 
eoblem—J.B.K., Bellefont, Kans. 


w 


Door Chimes Rang the Bell, 
According to This Readee 
‘May thanks for that article telling how to 


ake a set of electric door chimes (PSM, 
May, “M4, p. 68). T made one and it works 


we . However, it would not work 
with an ordinary three-way, bellringing trans- 
former. to have a twelve-volt 


ime rene iy treat 
Sieries Sd Sen aoe 
Sy ye aes 
caret op oye 
Seema ee dae 
piper ters 
aoe 


He Sat Up Alll Night To Think 
Up “Dolichocepbalic”” 


Sxomea.on a feather bed wastes much of 

ou valuable tine, one third of ou ie being 

tin sleep. Time moves swiftly; life cone 

tantly’ shortens; “our 

pirojectsarenever com- 
feted. When little 


seer 20-409 mean 


CIVILIZATION ?- 


Tie on the couch of 
lasting slumber. Think 
of the things we could 


sleep substitute—some 
ted. nutri 


that would rehabilitate our bodies, endowing, 
lus with perpetual activity like that'of moving. 
unicellular organisms. At the present time the 
fundamental cause of sleep is a moot question. 
‘The chemical chanzes of anabolism and eatab- 
liam, and the conduct of the cerebrum in 
this respect, must be more thoroughly studied. 
If'a sleep substitute could be discovered we 
could manifest more intense activity and ac- 
‘complish more enterprises. Consequently, Gv- 


ation, would advance: Very 1a me 
of our dali ‘cients should get to 
Svork on this—RPLB., Balimore, Ma 


Starlight Goes Straight, 
This Astronomer Says 
Tre 4 recent isaue T saw a letter from A, 


‘of Glen Ellyn, TL, in which he said he be- 
lieved that light from a moving object, such 


water, under the same conditions, will fall in 
2 curved path. Tt will, but water is a sub- 
‘Stance and light is not! The air offers reist- 


But we have no reason to. assume that the 
same thing takes place with regard to light. 
You can't judge a non-substance by a sub: 
stance LPP, Miami, Fla. 


He Forgot To Ask for a 
Simple Planetarium 
T mave been reading what others have to 


say in Our Readers Say, and am taking the 
liberty of | mentioning 


tome of the thins GIMME 
‘ould ke fe seein our 

Eamane Of coune, | GIMME! 
See ak 
lieve amt other rades QU (a 
would "be imueratea, | 


How about » minature 
Shutters “Ato good 
ater? “Alo 

{and cheap)” expoare 

tneer. ould ie data 

Sat scamoeraph, dae ane 
thermaey, fre and riding lenses for te- 
tscopes a microscopes, A. meas Me 
fers method of mesons slin-let rays 
heap eile shat, anda range finder fot 
the with a eamera CEC, Toledo, Oh. 


That X-cay Lobby Appears 
To Be Still Going Strong 


T jst now thoroughly convinced that a 
reat! many of your readers want plans for 
fenstrctng an experimental Xray machine 
T want to thank P-L, of Philadelphia, for his 
helpful reply to my letter, Come on, You sch 
fentlsts and electrical bugs, let's hear What You 
have to say. The construction of such appa- 
ratus will Be a boon to all the advance med- 
feal students, and to those whose hobby is 
sursery” A tremendous number of experiments 
fan be conducted ‘with the use of X-rays 
Viva la X-ray!—-M-P,, Brooklyn, ', Ys 


Expansion of Metals Would 
Ran Fly-Power Plant 


Axswentxo the question of SEJ., of Los 
Angeles, Calif, about getting power from the 
‘expansion of metals: The coethcients of linear 
fxpansian of lead and sine are 000028 and 
1900026, respectively, for deerees Centigrade. 
‘The expansion of a metal is equal to the 
Jength times the coefficient times the change 
fn temperature as measured in decrees. If the 
difference between night and day. lempert= 
tures was ‘ninety de- 

frees Fabrenbelt (quite 
2 bit more than ordi. 
narily occurs) it would 
be fifty: dearees Centi- 
srade, Assume 100 feet 
nat) of each, meta 

theexpansions woul 

be 1 and 13 feet. If N 
this power could be used 

to move 100 pounds, Sw 
then the power devel- 

‘oped would be fourteen, 
andthirteenfoot-pounds 
per day. This is the equivalent of 000011 
watts, AS a source of power, it would be more 


re ano SANDOW = 
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to capture a few Bes and put them 
fy harness LH, New York City. 


This Ultra-Modern Giel 
Gets Music from a Toaster 


Arnocett 1 am a girl {thoroughly agree 
with D. V., Utiea, N.Y, about wanting 
nore information on one-tube radio ses. My 
brother takes Popvian Seurscz Mosraty 
Dut T believe absorb twice ss much from 
Was he does, About 

8 year aro several of 
tas orvanized a. chem 
Istey club, and the ar~ 
ticles by Raymood B. 
Walles have helped 
me a lot, Now T have 
fallen “for one- and 
twortube radio sets. 
Have constricted & 
‘miniature radio set in 
an old electric toast 
fF and it has attracted 
{Tlot of altention foF its novel appearance. It 
is realty useful, too, as it has very good re 
ception SV, St. Joseph, Mo. 


cu? oF COFFEE, 
Be" Toast 


Nout a 


Fire on the Sun Proves 
To Have Been a False Alarm 


Wao told C. Fy Chieago, Ul, that the sun 
Js burning? Wurning of matter on the sun 
‘would produce oxides; but, due (o the great 
Theat (about 10,000 degrees, Centigrade on 
the suciace and possibly millions of dexrees 
in the interior) few if any compounds could 
‘or do exist on oF in the sun. Probably the 
Utreatest source of heat is from contraction of 
the sun’ itsll.” Amore recent hypothesis 
would hava it’that the sun's heat i the re 
sult of desteuetion of atoms. -Aecordins, 10 
authorities, there is little oF no burning oF 
bxidation on the sun, To substantiate: the 
Contraction theory, astronomers say that the 
sin has contracted froma huge volume of 
fas to its present size and density. T believe 
that this will answer C.F/S question —=D.A. 
, San Diezo, Cali 


This Ought to Get a Rise 
from the Asteonomy Fans! 


Ry svsrenaricarsy arranging and  per- 
forming the experiments described by RUB. 
Wiles in Porctar Screxcr Moxtary, Lam 
obtaining a complete review of my" high- 
School chemistry, in addition to learning. of 
fnew experiments not found in any chemistry 
texte that T have seen. More power to Mr 
Walles and his section! ‘The chemistry and 
microscopy departments, to me, are alone wel 
arth the cost of the magazine, Tf it were 


posible, T should like to see the mazarine 
{hou halt chemist and the remade 
roseopy, thoueh L suppose this. wouldn't 
please everybody. WBF Atlanta, Ga, 


P.S.M. Leads Again with 
Screw for Left-hand Driver 


ce you ever vom fet- hand wood screw? 
wale fuvelon page a gf Porcuan 
Scirkct Mossy for Macch, Look at the 
Sowd screw being. crsed bythe "By: high™ 
tian and you wil se 

tha the ead rans HAR 
Sch a) aretin that 

these coi ds 
coin ony. by. toring 
Hove les No doubt 
this in screw forse 
{hth the fame Tele 
‘and "screw siriver, 
sien Tabrays bekeved 
tobe joke ie wine 
ter bere nw and. we 
ive ne had Atcen 
fonsertive fine davs with bright sunshine 
Sn oot a breath of wind. How's that for 
Simate?“GSiL, Neneale, Astral 
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New “Old Reader” Wants 
More Advanced Hook-ups 


1 sat one of your many new admirers 
having. started reading Porcise “Scar 
Moray ie June, 1933, Tf it were any 
‘other mazazine I would call myself an old 
dmiter, but after reading about the many 
fang who have copies of the paper, dating 
back to the time of Julius Caste, 1 fect Uke 
a mere inant. "Now to get on £9 the sub- 
jects In a recent isue GS, of Portland, 
Ore, asks for more one-tube radio hook-ups. 
He ako says he has been a steady reader tor 
many years. Woulds't you think that he 
would get tired of putting tosether the same 
parts on a different type baseboard? Can't 
Wwe have a few more advanced hook-ups 10 
choose from? Tam sure many of your radio 
fans will azree with me—CB.C, Mahone 
Bay, NS, Canada, 


This Reader Wants More 
About Automobile Deiving 


aravx just read, with delight, Fred Frame’s 
stile on automobile driving in a recent is 
Sue of Porotax Scursce Moxtuey. 1 do not 
hesitate to voice the opinion that this arti- 
cle interests and inform more of your read 


neatly hope that you § 
Will soon follow this 
article with others along 
the samme live, inching 
Uaihe driving. For ine 
stance, T would ke to 
fee an article on what 

to do when 2 crash is inevitable; what de- 
fects na car age and how the 
driver may detect them; how to handle the 
‘special passing problem ‘on four-strip roads 
and on one-way streets; ow to get_ away 
‘when the light changes, and so forth. Give us 
some more of this “deiving dope for grown 
up men"—AWM, New York City 


A Plea for Tolecance 
Among Hobby Riders 

T oxsncags with W.B., Folcroft, Pa, when 
te says that anyone who fe not takercted i 
‘Strumomy is abmormal. Tam not interested 
fn Sstronomy. yet T claim that T am quate 
Tormal, T lke to read about new astroscn- 


fal discoveries occasionally, but not to study 
the subject. Tara a little more broad. minded 


af and locomotive, T would ei 
yon would print more about these tins. 
AWVR."San Lake Cys Cesk 


P.S. Will Like the Series 
That Started in August 


\Wrnnt reference to the article, “Small Ships 
Fuilt in Sets” by Theodore Gomesi, permit 
ze to compliment you on havin secured the 
Services of a man who, T think, has some 
ery ftcrestng new ides. Hs plan of iat 
fainting the separate parts before putting 
her topetber is so effective and yet $0 sim. 

ple that I wonder how it is that nether 

Bar any of Tay friends who are interested in 
this work, have not thousht of it before. Woa 
have asked your readers what type of modelt 
they prefer. For mse 1am more inter- 
sted in the naval models than in the com 
tercal ones. Models of some dreadnauchts 
fof of the plane-carners would interest, 1am 


sure, many of your readers. T hope that T 
shall see many of Mr. Gomis perfect mod- 
cs in the future—PS, New York City. 
Reader Insists on Good 

Working Conditions for Goats 


Sorvaxe the goat problem, 1 find that sixty 
fect of rope will be needed for the second 
that last to 


gent. No suaranter about 
{enths of a square foot 

of pasture unless you 
1) ‘provide goats with 
3 mosquito ‘taper for 
fettiog the grass be- 
{ween the silo and the 
fence, and. (2) fasten 
the rope to the extreme 
razing. end and not 
‘Bround the neck 38 in 
‘your picture. Here's 
bother problem for your 
mathematicians: The 
theorem of Pythagoras is still true if in 
the word “square” is everywhere replaced by 
“equilateral tangle.” Can any of your read 
ces cut up. the equilateral triangles on. the 
{gs of aright triangle into parts that can 
‘be reascembied to form the equilateral tr- 
angle on the bypotenine?—AJGy ANB Ate 
bor, Mich, 


Tough Birds Like This Should 
Be Kept Off the Road 


Hon’ oot tod to your Kat of auc 
thine people in ars 

‘of mine wat driving home one evening When 
S roonter few out. in front of the ear. It 
ult the radiator of the eat, but the fooster 
stil alive, Wil one of your readers please 
tell me: which state of matter fame is? 
Sais itanter, No. 


He Gets a Kick from 
Other People's Letters 


Ow Readers Say is to me a very interest 
ing department 

fot only letters but the 
letters —the 


i its columns you can wee 
ype behind the 


‘who ‘alls 


tight were very interest 
Ins finersting is all I cam say. for them, 
tia for ee so fal wry word 

‘ayer, A cate for 
tom (ofall ces) Popes, Kan 


sites st fords for geting inform 
fate ate ample, E.G. of 
Grand Rapid, Mich, who. will undoubtedly 
Scc'tn ancwer to his! queation about seobol 
End chrome acd RD. Jr, Chicago, I 


—And Add a Rumble Seat 
for Sister and Her Beau 


Now that trains and automobiles are be 
ing streamlined, why ‘aot extend the ene 
‘of this new development to houses? T would 
Siswest a house constructed in such man 
ee that, m0, matter 
Frou which” direction 
the wind blew, Ic would 
sways present astteam- 
lined surface, Ti 
od 
pot upon % 
fhe wind, "and make 
lshter construction 
Practical, T would ako 
soup thie Home with 
Shee-action foundations 
20.35 to ree n- 
tee by earthquakes, 
Howse ffing aver the waves of am eazth tre- 
sor at a modern car takes the bumps of 


rough road—W ALP, Je, Baltimore, Md 


ForMoreThan 
100 Years 
Each New 
Edition of the 
Merriam 


Webster 
Has Marked an 
Epoch in American 
Education 


The New 
Merriam 
Webster 
Now Ready,|sthe 
Most Important 
Contribution to 
Educational 
Equipment 
In 25 Years 


WEBSTER'S NEW INTERNATIONAL 
DICTIONARY 


Second Gdition 


QA New Creation -Greater than Its Famous Predecessors 


20 Years Newer Than Any 
‘Comparable Dictionary 

The pase quartercentury has witnessed an 
saa un mas rail an 
‘clcation, Webster's New Intemational D 
tomy hid ty be ema compre 
ion Naoecesiny a nw book 
Mer: Wnt hate sere wceling 
Pendous tisk of making « NEW" Merrion 
Wrebiter his been completed. A new book has 
teen crested that is beyond comparison with 
any other ever published 


207 of the World's 
Greatest Specialises 


Under the leadership of William Allan Neil 
sg President of Sith Cole, a Editor 
Chief, the greatest corps of editors ever organ- 
ined was created to make this volume 3 
‘maintain the Merriam-Webster reputation for 
"supreme authority.” Every technical 

has been handled by 
Pound of Harvard, fo 
Sweetman Ames of 


ton, for Enology. are 
lunissailable authority 
Mersann Webster 


resentative of the 
rack of this new 


£600,000 Eneries—The Greatest 
“Amount of Information 
Ever Put into One Volume 
“The scope and completeness of material ia 
IR Mk ie ure of flomaton on 
inowiedge ke te the key to every branch of 
sans thought abd activi, 


R 


122,000 Words That Are 
In No Other General Dictionary 


No exher ions 
rams te 


iia args arab 


12,000 Terms Illustrated 


wherever pte ix ree to goal you to ee 

cess the new Merriam Wenaee piney or 
fathera, aed sera, exprey eae 
Sore ent wha you watt bmn ne pico 
‘emis lxlndlng tn Fea eer, 
“iof Chscitiom so eraphic and 


35,000 Geographical Subjects 
Gompite prongancing Garner rection concing 
Geka Lai Rishon names now popel got 
Riv, met tie and psoas erp 


13,000 Biographical Notes 
Potinent information om anteworthy men and 
Soe hash Chama eines "Seow Be res 
Marks a New Stage in the 
Science of Etymology 


Definitions Are Authentic 
But Easy to Understand 


White the fine reguigement 
te ey eri me 

ive Saree ot 
tecnadikre only 


Write for Free Illustrated Brochure 


ei iol one nc wml ace ge 
‘There are scores tf urikigg fester Chae C4 ok 


fin 
gos 


Plate i se Coan 


‘See the New Merriam-Webster 
Bookstore, or 
Mail Coupow for Free Booklet 


a ey 
1G. « C. MeniaM co, ! 
eee 
em eae xe isin eit 
| Gece ratet rer tuations | 
1 incre Bison fond Eile tne 
| aKa hos | 
Tam 
es I 
| tec i 
Tea Soate. i] 
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inhabitants with poison 
y nach attacks ate very uniluely 


MACHINES THAT 
WILL FIGHT THE 


Next War 


ANY writers have painted rim and lurid word 
pictures of the next war—pictures of mighty 
Cities blown into recking ruin by a hail of bombs 


irom out of the sky; of the merciless slaughter 
fF combatants and noncombatants alike with yases a. hun: 
dred times more deadly than the mustard and phosgene of 
1918, and with the stealthily sowed germs of malignant 
diseases: of gigantic tanks, land battleships that will erush 
thousands beneath their grinding tracks. ‘They have drawn 
pictures of air armadas so mighty that they wil decide the 
Eisue before ever a soldier marches, across a. frontier: of 
robots that will do the frontline fighting in place of Hlesh- 
and-blood men; of strange electrical weapons that will send 
readnaughts plunging to destruction and. wipe out armies 
before they can fire a shot in defense; of war 40. terrible 
and so devastating that it will anmihilate our civilization, 

‘Will the dreaded, but prepared-for, nest war, when and if 
it comes, really be like that? 

Few of our military experts on duty at the War Depart= 
ment in Washington think so, but they do think future wars 
will be vastly different from the World War. They expect 
the next war to be a war of speed, surprise, and shock, 
rahe ha another 19141018 rch alo to he oh 
only by slow attrition. They expect the armies of the future 
to be considerably smaller than those of the recent past bt 
more highly trained. and provided by science with, imple: 
ments and weapons that will give them great speed of move 
‘ent and terriic hitting power. 

‘On the part that the aiplane is likely to play in future 


1B 


“SEARCHLIGH’ 
PICK ke 
BUT ADVANTAC! ve 
OF LOWER ALT 

1S OFFSET B) 
DARKNESS 


TARGETS 
_ 


4 


wars, American opinion is 
wena see eae S 
plane is an important and highly valuable weapon, 

‘but merely one of many weapons. and Tike ali ali 


Toll devaipercat of the spies bes, chaaup 
celopment of the airplane bas 
the entire aspect of warfare, and made. armies 
and navies of decidedly. minor importance and 
that it will be air power, and air power alone, 
that. wil decide the wars of the future 
‘Ainminded American malltary men have been 
profoundly impressed, as have the air-minded of 
Mother nations, bythe theories of air warfare ad- 


Wile the dplone waa sil in its emprimenta 
stage, Douhet realized that it would become an 
important factor in future wars. After the World 

‘ar he became the prophet of the independent 

force. The aviation forces, he preached, 
should not be under control of either military or 
naval commanders. At the very beginning of a 
‘war all of a nation’s air power should be massed 
and. used to win the mastery of the air at the 
carliest possible moment. Bombing planes should 
be armed so that they could defend themselves 
successfully against attackers, but enemy air 
power. shouldbe destroyed "by. bombing. its 
hangars and factories out of existence, rather 
than by seeking combat with its planes. The 
mastery of the, ar won, Kt shoald be tned 0 
bomb cities and strategic points on transporta- 
tion routes, $0 a8 to break down the morale of 
the enemy "civilian population and make it un- 
willing to continue 

hile no nation has gone the whole way in 
accepting Doubet'stbeeresTaly. Great Brae, 
France, Russia, and Germany have adopted his 
idea of the independent air force, The United 
‘States and Japan are the only top-flight military 
nations that still divide their air forces between 


bomb-proof and gas-proof subterranean chamber 
designed to be the nerve center of the British 
tapas deese aa alt ‘altac. Tn Tokyo 
‘other Japanese cities, military ad muni 
authorities are adopting measures intended to 


2,000 POUND BOMB 
‘CARRIES 1,000 LBS, 

OF EXPLOSIVE, BUT HAS 
LITTLE PENETRATION 


2,000-POUND SHELL 
CARRIES ONLY 58 LBS. 
OF EXPLOSIVE.BUT HAS 
GREAT PENETRATION 
‘AND ACCURACY. 


psp prenergre omg meg 
other vital public utilities from danger from 
Skies. France is working out an elaborate 


for protecting her population against attacks by 


Air Corps officers are convinced that large- 
scale air attacks on great cities will be a devel- 
‘opment of the very early days of the next war, 
They emphasize the fact that Paris, Berlin, Lon- 
don, Rome, and Tokyo all are within easy’ strik- 
ing distance of the air bases of possible enemies. 
‘An air attack on a large city probably will not 
bbe an attempt to demolish the entire city with a 
rain of high-explosive bombs. ‘The areas attacked 
ited in size in proportion to the num- 
s available for the attack, and will 
be carefully selected for their strategic value, 
Air aitacks of this character on two or three 
well-separated areas of a city such y 
or London would, Air Corps officers insist, result 
in the complete demoralization of its inhabitants, 
Ie gee peseble tel they mig res inthe 


No military « y 
massed air attacks on important cities will be 
ible, and few doubt that they will be made, 
jut_many students of modern war doubt that 
they will be anywhere nearly so destructive as the 
proponents of air power think, or that they wil 
ave a sufficiently strong effect on civilian morale 
to make them worth while, World War air raids 
were severe enough to prove that civilians don't 
seare easly, 
Air bombs, however, have increased greatly in 
size since the World War. ‘The largest that were 


‘considered standard. One of these missiles, 
loding on striking the ground, makes a crater 
fty-seven feet in diameter and nineteen fect 

deep. But it would not penetrate very far into a 

‘modern steel-and-concrete building. If it steuck 

the Empire State Building it would wreck two or 

three of the upper floors, and its terrific blast 
probably would kill everyone on them, but. it 
would not destroy the building. It is certain that 
at present no nation has anything like enough 
planes to carry the number of explosive bombs 
that would be necessary to destroy a large city, 

Incendiary bombs, especially thermite bombs 
would be much more damaging. “Thermite Ist 
mixture of aluminum oxide of iron, 

‘When a small part of the bomb’s charge is raised 


A BATTERY OF 4 ANTI- AIRCRAFT 
GUNS CAN PUT 100 26-POUND 
SHELLS INTO AIR 

‘A MINUTE 


UPPER FLOORS ARE SAFE ZONES IN GAS 
ATTACKS AS GASES CLING TO GROUND. 
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to a high temperature by a primer, a violent reac- 
tion is set up which causes metallic iron to flow out 
as an incandescent liquid. When thermite is mixed 
with a high explosive, its driven drops will pene- 
trate steel, Planes dropping 100-pound  thermite 
bombs on a city, especially on a windy day, could 
start so many fires that the fire department might 
be unable to control them. 

‘Although the use of poison gas in warfare has 
‘been outlawed by international agreement, it is 0 
valuable a weapon that it probably will play an im- 
portant part in future wars. But, valuable as it i, 
[Cis not nearly so effective as most of the next 
war writers have made it out to be, Our military 
experts say that no new gas invent 
since the end of the World War, and that mus- 
tard gas still is the most effective chemical-war- 
fare weapon, 

Undoubtedly, mustard gas will be used in air 
attacks on cities. A single plane could carry enough 
of it to kill every person in New York—provided 
each person was obliging enough (0 inhale a whit 
df it. But they wouldn't be! Twelve thousand tons 
fof mustard gas was used in the World War. It 
‘aused, $50,000 casualties, and killed about 6.000 
men, So it really takes about two tons of the most 
‘effective gas now known to kill a single soldier. 

It the people of a city were trained to keep cool 
during an air attack—and the people of European 
cities.are receiving such ti ustard gas re- 
leased from bombs would cause few casualties. The 
civilians could take refuge on the second floors of 
their homes—mustard gas always stays close to the 
rround—and be perfectly safe from it until fire- 
men and emergency crews wearing masks and pro- 
tective clothing washed it down the sewers with 
streams of water. 

Another bogey often trotted out by writers on 
future war is that of attack with disease germs 
scattered. by airplanes. Army medical men who 
hhave studied the subject carefully say that there is 
litle danger that any nation ever will attempt 10 
tse this biologic weapon, Bacteria are easily de- 
stroyed by heat, and s0 can not be used in bombs 
fr shells. Modcen sanitation probably, would be 
able (o keep the transmitted diseases under control 


3 PAIRS 
MINES OR 


DAMAGING 
GATUN 
‘SPILLWAY WOULD! 
LOWER THE 
WATER IN 
GATUN | 
LAKE 


PEDRO MiGut 
LOCKS | PAIR, 
MIRAFLORES” 

LOCKS = PAIRS 
Pas 


PANAMA CANAL WOULD BE 
‘OUT OF COMMISSION IF DAMAGED 
AT THESE 8 POINTS: 


ONE 2,000 POUND BOMB DIGS A 
HOLE THIS SIZE IN ORDINARY SOIL 


ONLY THE TOP 
FLOORS AND TOWER 
‘OF EMPIRE STATE 
BUILDING WOULD 
BE WRECKED IF 
‘A DIRECT HiT 
WERE SCORED 


usteation shows ow the 
‘would "shawn oaly thet 


est bomb sow carried by 


‘ieplanee 
iors of the Empire Sate Bullding 
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And if the diseases did become epidemic they: would be almost 
certain to have a boomerang effect, for it would be inmposible 
to keep them from spreading to the forces of the nation that 
fad unleashed them.” Germs make no distinctions between 

Tt has been said that plancs could drop deadly 
enemy cities. They could. Botulis ‘dead 
liest of poisons. A single scout plane could carry enough of 
to kill everyone in the world—provided that its lethal load 
could be administered directly to the prospective victims. But 
jn warfare it coulda’t be so administered, and released at ran- 
dom over a city it would have only a slight effec, 

‘Separated by 3,000 miles of Atlantic and 6.000 miles of Pacific 
salt water from the nearest nations that could become for- 
midable enemies, the United States has a much simpler air 
seiscaeats (os toed ois ea 
within two or three hours’ lying time of theit capitals and 
industrial centers. 

Although some Air Corps officers think that aircraft with 
a flying range of 7,000 miles while carrying a ton of bombs 
vill be built in the near future, the present extreme radius of 
airplane action under war conditions is about 900 miles. Under 
‘existing conditions an Asiatic or European enemy attacking us 


from the air would have to launch (Continued on page 120, 
Is 


Man-Made Lightning 


SOLVES NATURE’S FREAKS 


By ALDEN P. ARMAGNAC 


jue : 
slightly blackened; that was all, Then he 
reached in a pocket and drew forth what 

been his silver wateh. Torn and fused, 
it gave mute evidence 
the electric bolt that ha 
the farmband himself had been spared, he 
did not bother to inquire 

‘Once. science was 

such odd pranks of 
sometimes Kil 9 
cother tim 


a watch or a 


bunch of keys? How could 1 leave its 
photograph imprinted in a branching pat 


that tore a mighty tree to piece 
another occasion, playfully run down the 
chimney of a house and light a fire laid 
in the kitchen stove? 

T have just come from the high voltage 
the General Electric Com 


eld where the ap 
Swers to these ani similar question 
sought and found. Here 
d 


produc =i ‘ oe te tH 


OF milions of volts. Recently 


gan scene» ligne. bole of quarter af 0 teeing peda the. Mighesings 
ie Company. Se" powestal ie the current thet this! amnade Tightslng bas ail cs 
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f er 
Age-Old cere at, Smet. we 
. iy srened ‘Un necie Th 
Mysteries of rest wit coton and others ck 
te es rhe eho ee 
tisctete: | came neue fests lee 
Electric before each electric blast, an auto 
= born sounds encuay twice 
Fhenomena one within earshot that it is coming, 
ai iv watched the generator put through 
aches P piace Beivees the iecanieals Cea 
oa rooice Bor shivered Wien t 
by Thrilling fundren my tapers fos my ery 
aaa ee oe 
Work with Big the great shop. The copper wire had 
poi s afiash and a 5a of eo 
Acterian nian ok ten ieee 
Generator went off like Bren when the dis- 
charge hit it, Splinters flew, The larg- 
mr peeial te hee (o's loose 
measured about three inches long. 
Sonne driven ua tke pees of 
wood by the electric spark, could be 
smelled as it leaked slowly out. 
vice nator lighnin Mie' tre, 
DlEachon at he ed fale 
Ke caters Ree uma 
dasa ensuee 
the material, is responsible. If the 
discharge enters the tree, the whole 
fen Beet hoe og 
‘near the surface, Jong slivers of bark 
tre enol of 
SL coe fan woof sme Boia 
was sacrificed to the man-made light~ 
ing bolt. Paper sheets pasted over 
iSewt ant” toorent eprssicd 
Poser al pam ome i eri 
= to the chimney of the rien 


current fed t0 them by transformers 
and rectifier tubes at the rear, The 
boxes are known as “capacitors,” and 
ave big. brothers of, the condensers 
used in radio. Tt takes about thirty 
seconds to charge them, and a hissing 
noise like a lawn sprinkler is heard 
luring the process.” From a distant 
point, an operator then short-circuits 
the entire bank of condensers at once, 
and an electric flash of a quarter of a 
million amperes crashes across a gap 
between spheres at the center of the 
square. ‘The magnitude of this cur- 
rent is appreciated when it is realized 
that_to carry it continuously would 
Feaquire a solid copper conductor three 
feet in diamete 

Lis this ability to produce so huge 
‘current that distinguishes the new 
wenerator from the others in the lab- 
bratory. The latter operate at higher 
voltages, and can make a spark leap doz- 
ens of ‘cet, but the amount of electric 
cureet that actually Rows isa mere tickle 
compared with the torrent of elect 
tray released by’ the new one. An 
current that gives the new generator lik 
lightning itself, its kick, According to K. 
B, McEachron, head of the high-voltage 
laboratory, its discharge represents a slice 
six or eight inches long of the business end 
of a full-fledged lightning bolt. By 
any object in its path, the effect of natural 
Tightaing may be duplicated and stadied. 

‘When the new generator is running, red 
dlanger lights on the stairway to the gal- 
lery in the great transformer shop where 
itis housed. warn everyone against ap- 
proaching. Things are likely to fly. Ob- 
Servers stand behind a heavy wire screen. 
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To sttpy and photograph the floor of 
the ocean between Florida and the Baba- 
mas, and its aquatic life, a Miami boat 


owner has fitted his eabin cruiser with a 
Submarine observatory that can be dropped 
through a hole in the bottom of the boat, 
‘The underwater chamber is seven atl one- 


(Closeup of the front of the ea 
‘mounting of the plask Irame on spring 


showing the 
tions 


SING materials found for the most 

‘part in the cellar and yard of his home, 
a twelve-year-old Indianapolis, Ind., boy, 
with occasional aid from his father, has 
built himself a miniature automobile that, 
in one respect at least, is a step ahead of 
present day standard American cars. Where 


| ow 


BOAT OBSERVATORY 
FOR MARINE STUDY 


| OBSERVATORY 
Ete 


Lat, the submarine observatory before m 


half fe 
admit two persons comfortably. Con- 
structed of heavy timber and coated 
with waterproof paint, it is fitted with a 
glass bottom and the sides are encircled by 
wide windows. The observatory is sub- 
merged by opening a valve in the side near 
the bottom and flooding the whole cham- 
ber with water, which is pumped out when 
the chamber has reached the desired depth 


HOMEMADE RACER BOASTS KNEE ACTION 


factory-built automobiles boast of “knee 
action” on the front wheels, the boy's car 
hhas an independent spring for every wheel. 
The springs used were salvaged from a 
porch swing, Tired with sections of rubber 
garden hose, the plywood wheels run_on 
roller bearings cut from a bar of steel. This 
dar of steel, incidentally, represented the 
only expenditure for materials, costing fif- 
teen cents. The motive power is gravity, 
the car being used on long hills, The hood is 
made of reshaped oil cans and fly screen, 
and the single seat is upholstered with 
hhome-tanned rabbit skins. The car recently 
‘competed in a race at Detroit against home- 
made miniature cars from all sections of 
the country. : 


REGULATION GLASS~ 
BOTTOM WELL FOR 
‘QASERVATIONS 

g FROM SURFACE 


L. 


SIN POSITION 


BOAT HULL ~WITH ACOVER 
ON TOP IT BECOMES A TABLE 


s been clamped in position, Tt is 
lifted into the boat again by means of 
tackle. In this position the chamber con- 
forms to the curve of the boat's bottom to 
eliminate possible drag, while its top mean- 
while is provided with a fiber-board cover 
to serve as.a table, By means of this device, 
itis believed, observations and photographs 
‘can be made in places not easily accessible 
before, 


BOAT BUILT IN ATTIC 
PRESENTS A PROBLEM 


Waites a Newark, N, J., motor-boat en- 
thusiast completed the buiding of a twenty 
‘one-foot cabin cruiser in his atic, after two 
years of spare-time work, he discovered 
he had provided no. means of getting the 
finished craft out of the house. He finally 
found a solution to the predicament by re- 
moving a section of the attic wall. A gang 
of riggers, setting up a boom in the back 
yard, lowered the boat from the actial 
shipyard and transported it to a stream, 
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ARM CLAMP HOLDS LIGHT 


A was working in the dark may keep a 
flash light focused upon the job by means 

recently marketed holder. This con- 
f two elastic bands and two metal 
clips that are snapped on the flash light 
barrel. A non-elasti strap permits it to be 
held in other positions. 


“TRUTH CHAMBER” DESIGNED TO WRING 
CONFESSIONS FROM CRIMINALS 


ASravrat citanrpex” recently devised by a New York 
criminologist is expected to wring confession of crime 
from a prisoner by compelling him to study his own 
features as he replies to a steady barrage of questions, 
It is a square cubicle with four mirrored walls. A bat- 

variously colored lights, suspended above the 
prisoner, plays upon him as h ‘the middle of the 
chamber. In the mirrors of the “truth chamber” he is 
able to note any suggestion ss in his manner 
‘or expression, and by chang from white to 
green or blue, detectives mal worn and hag 
gard. Convinced at last that his face and movements 
have already convicted him, the prisoner, the inventor 
believes, will confess. 


LEFEOFr To FORM WINDOW 
Deserves SITTING IN 


NEW TARGET SHOWS 
DIRECTION OF SHOT 


‘To rtarsare the confusion that 
results in rifle matches when wild 
shots strike the wrong target, a sys 
tem of double targets has been de- 
vvised which determines the direc- 
tion from which the shot was fred, 
‘The face of the new target is the 
usual sheet of cardboard imprinted 
with the familiar bull’-eye and 
concentric rings. Nineteen inches 
behind this is placed a sheet of 
blank cardboard. By means of the holes 
made in the two sheets of cardboard, the 
position of the marksman who fired the 
shot can be accurately determined. The 


DIVINING ROD FINDS OLD WAR RELICS 


Ax 000 use for an 
electric divining rod of 
the type used by mining 
prospectors was found 
recently, when old can- 
non and shot were re- 
covered from the floor 
‘of Lake Ontario off Fort 
Niagara, N.Y. With the 
portable 1g rod 
partially submerged, the 
Fecovery crew floated 
over the surface of the 
lake on a raft until the 
rod indicated the pres- 
‘ence of metal. Once lo- 
cated, the desired ob- 
jects were recovered by 
a diver. The old guns 
and solid shot are relics 


‘of the War of 1812 and 
are wanted for a resto- 
tation of Fort Niagara. 


double targets were used in the 22 caliber 
competition in the recent national cham= 
piionship matches at Camp Terry, Ohio, 
and are said to have been a success, 


BRUSH IS PART OF TUBE 

Resuer ceaext can be applied and 
spread in one operation with a brush at 
tached directly to the neck of a newly 
invented tube container. The bristles are 
‘molded into the metal of the tube and 
cement squeezed from the tube flows 
through them. A tall cap fits over the brush 
and screws on the neck of the tube, keepi 
‘both the contents and the brush from 
coming hardened by exposure to the ait 
‘when not in use. 


» 


NEW LIFE-SAVING BOAT CAN 
BE CARRIED BY ONE MAN 


Jaunched or landed in 
cers that would swamp a life 
boat. Resembling an ordi- 
nary surf board, it is buile 
‘of mahogany for durability 
but its hollow center makes 
it light enough to be carried 
under one arm, While suf 
ficiently bouyant to support 
ten-men, the board is in- 


tended to hold only a rescuer and a rescued 
person. The life saver sits and propels it 


by splashing his hands paddle-wise in the to shore. 


‘peratar who propels it by paddling with his hands 


water. The rescued person is placed ina 
prone position upon the board and brought 


MINERAL SPECIMENS SERVED AS FOOD 


"The food served at this 


MODEL OF UNUSUAL RAIL PLANE 
EXHIBITED IN THIS COUNTRY 
A runsrante: that looks and operates like a 


is included ina model, now being 
countey for the frst time, of 


rail plane, The unusual type of transportation 
is the invention of a Scotchman, and a full-sized 
ar and section of supporting’ structure were 
demonstrated to engineers in Scotland recently 
‘The car, built in the shape of a cigar to keep 
air resistance at a minimum, is suspended from 
wheels that run on a single overhead track. 
Front and rear propellers are expected to drive 
it at speeds not before equaled by any form of 
tail transport, A rail beneath the car acts as a 
guide to keep it from swaying. Its cost of op- 
tration is estimated at ten per cent that of 
present railways and on account of several other 
Advantages itis said that it will, if put in we, 
enable railroads to meet bus competition and 
‘other forms of transportation. 
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EvEx a person who 
boasts that his diges 
tion is so strong that 
he can eat nails would 
have hesitated to par- 
take of the rare" meal’ 
served at a recent min- 
ing exhibition at Los 
‘Angeles. So far as the 
eye could tell, the food 
included a T-bone 
steak, bacon, baked 
potatoes, squash, caul- 
Mower, ‘cream puffs 
mixed pickles, salt and 
Pepper. Actually the 
tempting meats, vege 
tables, and condiments, 
were mineral speci- 
mens resembling fa- 
rmiliar foods in shapes 


BLOTTER ROLLER DRIES 
UP TENNIS COURT 


Conrtere break-up of tennis matches or 

other games by sudden showers is pre- 
the invention of a blotter roll 

up a court or other turfted play 


roller is covered with a thickness of sponge 
aber that readily absotbs the 
is pushed 
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UNUSUAL FEAT RAISES TREASURE SHIP 


Iy one of the most remarkable salvaging 
‘operations ever undertaken, the steamer 
Islander, believed to contain $4,000,000 in 
fold as been ite from her resting lace 
in 365 fect of water and placed high and 
dry on an Alaska beach. Divers reached the 
sunken steamer and attached cables from a 


boat on the surface, With these lines the 
treasure ship was lifted and towed to shal- 
low water. There another surface ship was 
joined to the first by means of heavy trusses, 
land cables were suspended from the bridge 
thus formed, With these cables the shi 

‘was brought to the surface and beached, 


TRAILER CARRIES FOLDING THEATER 


Pays are given in the open air 
York City by'a traveling theater c 
ina single truck trailer. Towed to a 
the stage is unfolded ina few 

lower half of one side of the vehicle drops 
and becomes the front section ofthe stage 
‘The upper half, swinging up, gives the front 
of the theater the appearance of height. On 
the other side of the trailer a single panel 
Towers to form the rear of the stage, The 
stage is thirty feet long and, when fully 
opened, twenty feet deep. The traveling 
theater. which was designed for the De- 
partment of Public Welfare to relieve un 
employment among actors, is equipped with 
electric lights and loudspeakers for’ the 
benefit of the open-air audience 


Above 


SWIMMERS PEPPED UP BY 
WHIFF OF PURE OXYGEN 


Aruusres were transformed into super~ 
swimmers in a recent test at_Springheld 
College, Mass. Each of the swimmers was 
given two deep breaths of pure oxygen be- 
fore he leaped into the water. Holding their 
breath until they had entered the tank, 
eleven of the seventeen youths taking part 
beat their own previous records in a 100- 
yard dash through the water, 


ler to form the 
ines Performs 
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MMMM sist AUTO GADGET 


= SAYS, “THANK YOU” 


é Covnresy fights mounted on 
an automobile enable the driver 
{o lash a “Thank You" message 
to other motorists, The lights, 
attached to the radiator cap and 
to the rear of the car, are oper- 
ated by a control on the dash or 
steering wheel. Their widespread 
‘use may tend to bring about 
better road manners by the tour- 
ing public, thus helping to re- 
duce the number of accidents, 


_> 
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PUMP SUPPLIES WATER 
FOR REFRIGERATOR 
| CONDENSING COILS. 


(0 STIMULATE production of 
old, African natives. who now 
swelier in the stifling heat and 
humidity of a mine a mile and 


a half deep, are to be provided with cool, 
invigorating breezes. Robinson Deep, the 
deepest mine in the world, is (0 be ait 
conditioned, ‘The stupendous job will 
quite the largest conditioning plant ever 
assembled, One of the most. valuable 
‘operations in the famous Rand 
Robinson Deep has shafts that pierce the 
Rold-bearing quartz plateau for 8.380 
feet, the greatest depth to which man has 
fever descended. Into the main shaft, if 
it were straight and big enough around, 
could be dropped seven Empire State 
Duildings, one on top of another. and only 
the mooring mast of the seventh building 
‘would show above ground. 

Present temperatures in the lower levels 
fof the mine range from 100 to 120 de- 
grees, ‘The humidity never falls below 
ninety per cent and often reaches virtual 


Darwin 
WARMTH AbD 
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TWREE HUGE REFRIGERATORS 
CHILL WATER FOR. AIR-COOLING 
‘SPRAY (see @) 


saturation, The excessive heat is due in 
Dt to the rise in atmospheric pressure 
fs descent is made. Every 1000 feet in 
‘eases the temperature five degrees, Heat 
is further intensified by rock which grows 
hotter the nearer the core of the earth is 
approached. Frictional heat from mack 
cry and body heat from the miners tend 
to raise the temperature, “The humidity 
s caused by seepage from the rocks and 
bythe eceaary metting down of ds 
ring deiling and lasting. operations 
"The actual conditioning ofthe ai wil be 
done on the surface. Here the air will be 
rawn through a spray of ice-cold water 
‘which will cool it and condense its mols 
{ute Twotwelve-foot fans will drive 400,000 
Cubic feet of conditioned air into the main 
Shaft of the mine every minute. A large 
‘oping tunnel will carry this ait into the 
Shaft T0o eet below the sur 
for the cooline and debumidifying spray 
will be supplied by a triple bank of im- 
Imense’ centrifugal refrigerating machines. 


ORE CARS On 


SuaFACE > Qi 


MINERS WORK IN COM 
FORTABLE SURROUNDINGS DUE 
YO CONDITIONED AIR 


Ilustration shows the various steps in cooling and drying the air to be pumped down into the world’s deepest mine 
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Pictures Tell Story of Americans’ 


Stratosphere Flight 


in 


The 
from an’ Army plane 


HREE men in a ball-shaped gondola hurtled 
‘down from the stratosphere toward a Ni 
braska cornfield trailing behind them the 


flapping wreckage of their balloon, Helpless 
to aid them in their desperate plight, an observer in 
fan Army airplane trained his camera on the plummet- 
ing bag. The result was the remarkable series of pho- 
tographs reproduced here, first of their kind ever 
taken, showing the dramatic escape of the men and 
the crash of the gondola. The purpose of the expedi- 
tion into the stratosphere, jointly undertaken by the 
U.S. Army Air Corps and the National Geographic 
Society, was to explore heights never before reached 
by man, The biggest balloon in the world carried the 
heervers safely to an altitude of more than eleven 
les. ‘Then they radioed that they were in trouble 
and descending. A rip had appeared in the bottom of 
the bag. Bouncing up and down at the mercy of stray 
ait currents, the balloon went to pieces. At 3,000 feet, 
it split wide open. With nothing left to support it 
the metal gondola plunged down like a bomb. Three 
thousand feet from the ground, Captain Orvil_ A. 
‘Anderson leaped from the projectile with his para- 
chute, Capt. Albert W. Stevens lingered to cut loose 
fone of the most valuable scientific instruments, a re- 
Cording spectograph, allowing it to drop on its own 
parachute, Then he struggled three times to get through 
the porthole of the gondola against the air pressure, 
succeeding at 2,000 feet, Major Kepner followed him 
‘with not a second to spare. By their lucky escape, the 
‘men missed the fate of three Russian stratosphere ex- 
plorers, who perished in their gondola when it crashed 
{o earth after a thirteen-mile ascent last winter. An- 
derson, Stevens, and Kepner landed safely, without 
even a scratch. Moreover, their perilous flight was 
not made in vain, for priceless records of the, sun's 
ays made by the spectrograph were recovered. 


this spectroar . 
Upon its own chine without nfury 
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+ NATURE IS 


College 


OLLING universities, heading east and west 
uring the past summer, have been substituting 
‘buses for books in an absorbing experiment in 
education. 

Known as the Omnibus College, the motorized class= 
rooms have carried more than 700 students on a quest 
of first-hand information. Geology classes have visited 
The unique institution of learning, the College on Wheels, travels the sites of unusual rock formations; sociology groups 
in big butes like the one shown above. Each bus accommodates thirty- ave studied in city slums; botany students have col- 
five persons. In this way 700 students went to nature for information ected plants along the roadsides and zoology. classes 

hhave studied wild life in the open. In all, the blue and 

yellow buses carried the 700 students and forty profes: 
sors 12.000 miles during the summer months 

"The dozen machines that made the eastern tour started 
from Wichita, Kan, swung south through Arkansas, 
Tennessee, Mississippi, Louisiana, and Florida, then north 
through Alabama, 
land and C: 
home, stopping at A Century of Progress Exposition 
fat Chicago before cutting across Iowa, and Nebraska to 
Wichita. 


South ‘Dakota, and Iowa to C a 
A third expedition, traveling in large automobiles in place 
‘of buses, followed the first upon the Eastern tour, with 
sixty students on a seven weeks trip, 

The Omnibus College, was, at first, a unique institu: 
tion with nothing like it in the world, but this year 
fone other university sent out an omnibus trip of the 
same kind. In 1922 Dr. William Marion Goldsmith, 
Professor of Biology at. the Municipal University of 
Wichita, Kan., decided that his students needed some- 


above 


This article gives 
you all the facts 
about the world’s 
strangest school. 
With 700 students, 
it travels 12,000 
miles that take it 
into twenty. states 


By 
HELEN 
CHRISTINE 
BENNETT 


‘A street of tents for the College on Wheels. Each tent contains twenty beds and is lighted 
with electric lamps. A separate tent encloses a shower, ready for use night and morning 
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TEXTBOOK FOR 


on Wheels 


thing fresher than laboratory specimens preserved in alcohol. He 
took four boys in a secondhand flivwer over what was to be the 
first. Omnibus College route. His four students were so entbusi- 
astic that the next year a bus was bought and thirty-five stu- 
dents enrolled. Miss Martha Foster of Tulsa, Okla., asked to £0 
along. After that the number of co-eds increased rapidly. In 1934, 
eighty-five per cent of the students were girls. 

through the years of depression, the Omnibus College 
ts happy way, Its graduates of almost 7,000 persons rep- 
resent forty-sbe of the forty Is studies are real and 
serious. The “credit. hounds,” as Dr. Goldsmith calls those whi 
take their work seriously, may earn three credits per subject 
if they pass the professor's tests. During 1934, nine colleges 
directly Co-operated in stalling the Omaibus College, each one 
sending one member of its own faculty to act as a. professor. 
Monmouth College, Monmouth, Iil.; State Teachers College, 
ely, Colo.; Oklahoma College of Agriculture and Mechanics, 

Okla.; Oklahoma City Universit y 


Wyo.; Drury College, Spr 
Municipal University of Wichita in fostering a learning which 
Aepends on buses rather than books. 

This is a self-contained, almost self-sustained college, It sleeps 
them and eats them and learns them as it rolls along. 

Into the National Military Park, near Vicksburg, Miss., rolled 
a bright yellow and blue van. The van turned out three’ young 
‘men, and a private car that followed tured out five more who 
at once began unloading. As if by magic neat khaki tents were 
sel up row upon row, three-quarter sized bedsprings with foot 
high iron legs were placed in the tents, two rows of ten each to 
each tent, Mattresses, taken from waterproof canvas covers, 
‘went on the springs and last, out from their tarpaulin wrappings, 
came a pair of blankets for each bed. Then wires were strung 
and electric light bulbs attached above the beds. 

It takes an hour to make or strike camp. To avoid delays in 
travel and crowding traffic, students are divided into groups of 
150, each known as an autocade, Each autocade is highly organ- 
ied, with a director, who is usually a man, a dean of women, 
‘a manager of the baggage van with two assisiants, a second huge 
‘van which is a cafeteria with full equipment and carries a man- 


Wee 


‘Tho cafeteria in action. So adequate is the equipment and 
the arrangements, that all the members of an autocade 
‘can be fed at the camp lunch room without crowding or delay 


the students arrive. The camp looks claborate but the actual work of making or striking camp requires only an hour. 
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‘ager and two assistants, four buses with a capacity of thirty- 
five persons each, driven by young men who also hold college 
degrees, and six passenger cars carrying professors, dean, di 
rector, and a master mechanic, Each autocade travels a'day 
part rom the succeeding one. The buses hold no formation 
fon the road; they simply get there. To make life pleasant for 
students and professors, each autocade is supplied with an extra~ 
equipment outfit. Before the students leave camp, the extra 
‘Outfit is on its way to the next stop. Tents are ready and food 
hot when the weary travelers arrive, 

Most stops have organized camping facilities with showers, 
toilet, a laundry, and a general meeting place, The usual route 
was varied in 1934 and included Montgomery, Ala., and At- 
lanta, Ga, two cities that could offer no camp sites. Omni- 
buster scouts secured the use of two pleasant high school 
yards, and the schools willingly opened their doors and gave 
the use of gym showers and lavatories. 

‘At Gatlinburg, Tenn., the Omnibusters pitched camp at the 
foot of Mount La Conte. Twenty-three ambitious young. per- 
sons discounted the black clouds and started a hiking trip to 
the summit, The heavens opened and the deluge fell. Thunder 
and lightning played. The head baggage man, assisiant foot- 
ball coach at Nebraska University, was, struck by lightning, 
passed out and stayed out for an hour. Eight tents were blown 
over. For three hours it poured, When the twenty-three hikers, 
soaked to their skins, finally reached camp it was to find every- 
fone: in action, Wet’ clothes were piled in baskets and tents 
struck. The Omnibus College was going away from there to 
find a dry spot. In an hour they were on their way; in four 
they had found’ a new camp, had pitched the tents, and were 
setiling to dry out 

‘The minute the students arrive at camp, cars from dry- 
leaning and laundry establishments drive in to collect clothing 
and return. it within twenty-four hours—all this pre-arranged 
by Omnibus management. ‘Then the girls who wash and iron 


HOW STUDENTS LIVE AND WORK 


their own, except bed sheets, which are sent out in the morning 
and on the beds that night, get to work in the laundry rooms. 

‘All these and a thousand other details are faithfully recorded 
in signed articles by the members of the class in journalism 
and are printed in “The Omnibuster,” an eight page newspaper 
with a good format, which is published in all the major cities, 
Pensacola, Washington, New York, Boston, Quebec, and Chi- 
cago, and continued all the year from Wichita, carrying news 
of the winter activities of the students, The afrival of a new 
copy of “The Omnibuster” is an event of major importance, 
It is the connecting link between students, not only of the one 
autocade or expedition, but of the western and eastern tours. 

‘As the buses roll, the changing trees and flowers keep the 
botanists busy. Fifteen members of the second autocade are 
enrolled for the biology course directed by James E, Cribbs of 
Drury College, Missouri, Dr. Cribbs received his PhD. from 
the University’ of Chicago. The course is a study of the inter- 
relationship between organisms, both plant and animal, and their 
cavironments 

“A trip of this kind offers an admirable opportunity for this 
kind of study,” Dr. Cribbs says. “The Mississippi flood plain, 
Which is first studied, offers some unique flora to the botanist, 
Following comes consideration of life on The Coastal Plain and 
the Gulf life, In the Great Smoky Mountains will be found 
the most diversified flora and fauna in the country, Going on 
up the coast the class. will take up life on the sandy beaches, 
and rocky coasts and in northern coniferous forests.” 

But the interrelationship between organisms both plant. and 
animal and their environments which The Omnibus College does 
best with is the clean, fine comradeship of 450 Americans, 


well-bred and well-educated, who are traveling to study be: 
cause 1 it. Thirty-five to a bus, twenty to a tent, living 
nnine weeks in close companionship, the Omnibusters develop 


into the best sports in the world. ‘Their interrelationship is a 
beautiful thing to see and to be with. 


IN THEIR TRAVELING UNIVERSITY 


Left, two of the editors of the Omnibuster, official paper of the Col- 
lege, are at work on copy in an effort to meet the dead line, Below, 


‘Above, the camp crew setting up one of 


the big tents—an easy fob for these 
trained workers. Right, out in the sun- 
light, students enrolled in the College 
fon Wheels get their botany at first hand 


26 


ne of the camp tents showing beds occupied 
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Tricks That Enable You 
to Take Secret Pictures 


RICKS used by press photogra- 
‘phers and detectives come in handy 
then it is desired to snap unposed 
photographs of friends or members of 
the fal, Foe ec pcs potas, 
ers ‘use tiny, conces 
cameras. Despite their size, these midget 
cameras. are surprisingly fast and accu- 
rate, and their wide angle lenses make 
the use of a range finder unnecessary. 
‘One of the commoner ways of screening 
‘a camera from the intended subject is to 
cover it with a handkerchief until the 
trigger is released, Occasionally 
cra is carried in a vest pocket wit 
lens shielded by the wearer's coat. At the 
moment of snapping the picture, the coat 
is, pulled back and the shutter tripped 
with the free hand, Cardboard cartons and 
even books sometimes serve as camou- 
hole is cut in one 
onl Te pitted In reprng 
until the picture is snapped. In preparing 
a book as a place of conceatment, a cav= 
is hollowed out of the leaves and a 
hhole just large enough to take the lens is 
‘cut on one cover as és shown in the illus- 
tration at the righ 


A CARTON WiLL DO | 
Rich an. inocent, 


OCTOBER, 1934 7 


Were its two eyelike 
landing, Tights, the for- 
ward tip of @ new air- 
plane looks more like the 
head of @ sea. monster 
fen fi ram aoe 
the fastest transport shi 
yet built, Maintaining an 
average speed of almost 
200 miles an hour, the 
new plane will ly be- 
tween New York and Los 
Angeles on a regular 
schedule of “fourteen 
hours. The plane proved 
s speed and asirworthi- 
ness in exhaustive tess 
fore going into service. 
The fuselage of the ship 
is constructed of dura- 
Jumin and the whole ship 
is streamlined to cut air 
resistance to the lowest 
point possible. 


‘This remarkable head-on pt 
flew transport plane oe of the 
Bali"gives ‘view of Tending Tighns 
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HOMEMADE WINDMILL 
BUILT OF ODD PARTS 


A sonrit paxora farmer recently found a 
‘way (0 pump water for his stock by using two ‘ 
cil drums and a few scraps from a. junk auto- 
‘mobile to build himself a windmill. Cut into 
halves, the drums are mounted in an upright 
ition on an arm of an elevated turntable. = 
turntable rotates the vertical drive shaft 
taken from an old car. To this shaft, the 
jal and rear axle of the autoniobile = 
iched. One axle shaft ends ina 
wood disk that operates the pump, 


COWL ON MOTOR BOAT BOOSTS SPEED 


Paeranixe for an as- 
sault | upon outboard 
‘motorboat speed rec- 
cords, a veteran airplane 
pilot has equipped the 
motor of his racing 
craft with a stream- 
lined cowl. The stern of 
the boat was rounded 
off in the manner, of 
torpedo nose and tt 

sheet-metal hood for 
the motor mounted just 
behind the pilot's seat. 
With air resistance de- 
creased, the pilot ex- 
pects to increase his 
speed by two miles an 
hhour. A hinged panel 


‘Streamlined cow! fitted on moter beat to increase ite speed givesaccesstothemotor. 
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FAST TRANSPORT PLANE 
HAS EYELIKE LIGHTS 


BRUSH WORKS LIKE FOUNTAIN PEN 


A meusit that holds its own paint, as 
fountain pen does its ink, has been’ de- 
vised by a New York inventor for home 
decorating, sign painting, and. stenciling. 
‘As much as a pint of water color, enamel, 
lacquer, or varnish may be placed in the 
hollow ‘handle. From there it flows by 
sravity to the felt tip during the user's up 
snd down strokes. The flow may. be 
stopped at will by placing the finger on 
small hole serving as a control valve 
‘The tip is discarded after cach job, 


‘Two views of coil: 
ing ‘clamps 

Slened wo hold 

ifenee pl 


CAR’S LICENSE PLATES 
HELD BY SPRING CLAMP 


Usixe a new clamp, license plates can 
be attached to automobiles by a twist of 
the, wns, It consists of 4 smal ‘oil 
spring containing a metal pressure 

One end of the spring wire is bent down 
through the center of the spring and ter- 
minates ina double loop. With the license 
plate held firmly against the bracket on 
the automobile, the loop is pushed 
through the rectangular slots in the plate 
and bracket, and the spring given a quar- 
ter turn, which secures the plates. 
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Floating Observatory to Study Southern Stars 


HORIZONTAL TELESCOPE Is ee 
USED FOR OBSERVATIONS OF SUN =—P4I posirion oF 
SMALL SUPPLEMENTARY | MAST WHEN 

TELESCOPES [RAISED 


Equipped, with a tee 
ope under a 


olving 


IN AN attempt to discover new stars in 
the southern skies, German astronomers 
are planning to build the world’s largest 
oating observatory. With it, astronomers 
will be able to study the heavens from 
heretofore inaccessible points in the south 
cern Pacific, The ship to be used will carry 
1 revolving dome containing a reflecting 
telescope, of great power. ‘The physical 
composition of any stars discoverer 
be analyzed by a long-focus spectroscope 
cartied in the superstructure adjacent to 
the dome. Solar study will be made with 
horizontal type of sun telescope to be 
installed on the after deck. The secondary 
mirror of this telescope will be located 


ROTATING 
FLOATING 


DOME Covers! 
'BSERVATORY 


SPECTR 


Dreriectine 
estore i 


CHAMBER FOR 


RADIO 
MASTS ARE 


COPICT eTRACTASLE 


POBSERVATIONS] To CLEAR FIELD 


REQUIRED SLANT FOR OM 
JN DIFFERENT LATITUDES 


telescopes for incidental visual observa- 
tion. To prevent obstruction in the field 
of the main telescope, the masts of the 
ship will be built of telescoping sections 
so they can be lowered out of the way. 
‘The problem of keeping the floating ob- 


“for two huge 


OF VIEW OF 
ESCOPE 


abitizing 


owerful radio outfit will ip 
fn touch with the outside world during 


the cruise and also report to. scientific 
bodies the discoveries and results of ob- 
servations and discoveries 


seretoy ocr hes Bas Uae sed 
organizers of the expedition believe, 
making provision in the hold of the ship 


ELECTRIC EYE GAGES HEADLIGHTS 


Derecrive headlights are spotted instantly by St 
Louis police with a new testing device that measures 
glare by means of an electric eye. In the new device, as 
the electric eye is moved over the field illuminated by 
the headlight beams, it records on dials on the reverse 
side of the instrument the intensity of the light. 


at the end of a special passage in the after 
housing. ‘The astronomical equipment of 
the ship will be completed by two smaller 


Streamlined, 700. 


BIOLOGIST DESIGNS NEW 700-POUND CAR 


Powssep by a motorcycle engine, a lightweight, streamlined auto- 
mobile now being built is expected to travel sixty’ miles an hour and 
run fifty to seventy miles on a gallon of gasoline. This mileage is ex- 
pected to be the result of the low wind resistance of the car and through 
the use of welded chrome-molybdenum steel tubes for the frame. This 
material will keep weight of the four passenger car to 700 pounds. The 
designer of the car is Dr. Calvin B. Bridges, California biologist 
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-RAY pictures of the chest at the as- 
tonishing rate of foura minute, and 
ata cost of less than a dollar each, 

are made possible by a portable high-speed 

machine recently perfected. The secret of 
the remarkable speed and low operating 
expense lies in the use of 

stead of more costly celluloid, 


per film in- 
ough film 


BLADE IN SAFETY RAZOR 
CHANGED MECHANICALLY 


Buabes can be changed instantly, ina 
new type of safety razor, without touch- 
ing them with the hands. A separate mag- 
azine containing twenty blades, shown in 
the top view, has a beveled extension at 
fone end, This slips into a groove in the 
back of the razor, where it is held firmly. 
AA sliding injector on top of the magazine 
pushes the new blade into place, 
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Portable Outfit Makes X-Ray 


for 100 «1 


sures is wound on a roll in a 
vertical cabinet and is easily fed into po- 
sition before a standing subject. A band of 
cloth, held rigidly between two curved le~ 
vers hinged to the top of the cabinet, holds 
the subject's chest against the device. The 
angle of these levers is measured automat- 
ically on a dial, indicating the thickness 


Pictures Cheap 


of the subject's chest and thus the amount 
of X-ray energy required. The whole op- 
eration requires only fifteen seconds, 

‘as soon as the roll has been exposed, 
can be developed in a portable tank that 
accompanies the apparatus. ‘The pictures 
made in this way lack the clarity of cel- 
luloid film but this. their users say, is un- 


important in preliminary examinations, 
School children in New Haven, Conn. 
have been 


-rayed with the portable out” 
fit at the rate of 600 daily. The machine 
is expected to prove particularly valuable 
inspublic health work and similar fields 
where speed and economy are essential, 


ASBESTOS UMBRELLA PROTECTS FIREMEN 


As A protection a 
sparks and brands from burn- 
ing buildings, London firemen 
are being supplied with asbes 
tos umbrellas. In rigorous 
tests conducted near Harrow, 
England, firemen wearing as- 
estos suits and carrying the 
new safety device were able 


to approach a few feet 
of the most furious blaze, Ex- 
cept for its asbestos fats 


the new umbrella is identical 
with the type carried as pro- 
tection against rain, Its com- 
pactness when folded permits 
ft to be carried in large num- 
bers on fire trucks 


‘Drill box delivers any taal 


Shielding themselves with asbestos umbrellas, fremen is 
England’ found’ they ‘could approach’ the hottest” bless 


DRILL BOX MAKES CHOICE 
OF DESIRED TOOL EASY 


A rime-savixe drill box, introduced in France, 
permits the user to select almost instantaneously a 
Grill of the size desired. Eighty drills, ranging in 

fom two to ten millimeters by tenths of a 
eter, are contained in the box. To pick one 
‘out, a pointer on top of the box is turned to the 
size in millimeters, ‘The whole top is then rotated 
until the number of tenths of a millimeter wanted 
appears in a window at the rim. 
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FIRE HYDRANT’S CAP 
WARNS OF WET PAINT 


A cuntovs ap, recently devised for 
newly painted fire hydrants, warns pass- 
treby fo stay clear, and at the same time 
protects the Tresh paint from falling dust 
Shaped like a cone, the cap has a hole in 
its apex, When the cap 1 placed on a 
hydrant, the hole fis down over the ey 
Connection. The outer surface bears it 
‘white letters the ‘warning legend, “Wet 
Pant ‘The cap is constructed of sheet 
meta, 


BIGGEST TELEPHONE LINE 


‘Tue world’s most powerful telegraph- 
telephone trunk will soon be started in 
connecting Moscow, in European 
i, with Khabarovsk, in eastermost 
ly 6,000 miles apart, 

siberian Railroad. 


along the 
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SERVICE IS AUTO- 
MATIC IN NEW 
CAFETERIA 
A.nestavnast recently opened 
at Prague, in Czecho-Slovakia, 
offers its patrons the latest de 
velopment in completely auto- 
matic service. On entering the 
restaurant, a diner pays the sum 
fixed for 2 meal, takes a num- 
ered place at a long counter, 

and presses a button. An 

less belt, running down the 
dle of the counter, brings him 
the first course. That finished, 
he presses the button again and 
receives the second course, and 
so on through his meal. Other 
belts, running in a reverse direc- 
tion "under either edge of the 
counter, are used by attendants 
to retum dishes to the kitchen. 


TRAFFIC LIGHT'S CHANGE 
GAGED BY WHITE LAMPS 


By steaxs of a trafic signal just 
vented in England, motorists and pedes 
trians are told how much time remains 
before the lights will change. The upright 
panel of the signal contains a green lens 
at the bottom, six slots, and a red lens 
When the green lens is illuminated, the 
slots are white. One by one they £0 out 
By the number illuminated a. motorist 
knows how soon the light 

and the red stop 


with the Net 


NOURISHING pancakes, tasting like corm 
the pollen of cat- 


Machines 
Gahtees im Pater 
sea level, far beyond the reco 
underwater boat 

LrsnicKs sold in London have the color 
‘and flavor of wine, 


A wivan of ink flows through Algeria in 
Northern Africa. The chemicals carried by 
the waters of twe joining streams produce 
lock irom taunate, an irom ink. Owe stream 


‘other out of 
ain, 


Tun LoNcust nose of history was seven 
and a half inches long. It belonged to 

‘cighteenthscentury 
‘a loing exhibiting ie 


swith squirt gun. tc 


seater four feet teith deadly accurac 
ing down insects which it gobbles whew they 
strike the water. 


ves that 
‘one bank more rapidly thew the 
to'the rotation of the earth, 

mavoer, @ secretion obtained from the 
south glonds of the pond leech, is used to 
prevent the clotting of blood. 


cut ae 
ther due 


Research worker In Russia 


Soviet Government st 


Model of the fftesn-foot solar furnace 
fecently completed at the California Toe 
iitute 0f Technology, ‘Mirrors are used 28 


y  _ susuicut 
RUNS MOTOR 


SOLAR cooxstove 


7 De Abbot om St 
‘calion 


ider oil "The heated ail i 
thes used to warm the ovens. 
Tn. geveral.cooogh beat is 
(Essernted ‘scoot all foods 


scien pow 
‘hotor: This 's'a German method for power 
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is highly probable, however, that a few 
years hence science will find a way 10 
hamess the mighty energy of the sun's radiation, 
‘Solar engines and solar heating apparatus will 
then make it economically. practieable for us 
to use at least a small portion of our now: 
wasted sunshine to run our factories, light our 
streets, cook our food, and warm our houses, 
In the United States we use, each year, some= 
thing like a half bilion tons of coal, a haf bil- 
lion barrels of oil, and fifty billion horsepower 
hours of water power for heat, 
If it were possible to convert all 
to power—which of course it 


UNSHINE, our greatest source of po- 
ential power, is now largely wasted. It 


at—it would 
produce seven trillion horsepower hours. If it 


‘were possible to convert completely into power 
all the solar energy that each year falls on the 
United States in the form of sunshine, it would 
amount to seven thousand trillion horsepower 
hours. Of course, some of the sunshine that 
‘comes (0 us through 93,000,000 miles of space 

‘needed for the general heating of the earth 
and for the growing of plant life; but above 
those fundamental needs, solar radiation pro- 
vides a potential supply of power many thou- 
sand times as great as the amount now supplied 
by_other sources, 

‘Solar radiation experts estimate that the sun 
emits 12,500 horsepower of energy for every. 
square foot of the 583 billion square miles of 
surface it exposes to the earth. By far the 
ereater part of this almost unthinkable amount 
‘of power is lost on its long journey throuxh 
space, but the radiant energy that reaches the 
‘outer surface of the earth's atmosphere is equiv 
alent to 7,300 horsepower per acre, and at 
‘noon on a clear day $,000 horsepower'per acre 
is transmitted through our atmosphere to the 
land surface of the earth. The theoretical pow 
er value of the sunshine that falls on the 133 
square miles of the city of Philadelphia is equal 

wer that could be generated by a huin- 
dre The Sahara Desert, in single 
WY, Feceives solar energy equal to the power 
that would be produced by burning 000 milion 
tons of coal 

No one thinks that it ever will be possible to 
convert into mechanical power anything like 
all of the theoretical power value of the heat 
reaching the earth from the sun. Steam boilers 
and steam engines have been built for a good 
many years now, but no boi 
been built that can convert all the heat of coal 
into its theoretical equivalent of actual power. 
‘The heat value of good coal equals 12,760 
horsepower hours a ton, but the best result ever 
‘obtained froma ton of coal with a boiler and 
steam engine is 1470 brake horsepower hours, 
115 per cent of the fuel’ heat value. 

‘That the use of solar radiation for power is 
no vague dream of the far-distant future is 
shown by the fact that at present a solar power 
plant with a thermal efficiency of 4.32 per cent 
over one third of the efficiency of the best 
Steam engine—has been built and is being 
operated, 

Dr. Charles Greeley Abbot, the secretary of 
‘the Smithsonian Institution and the world’s lead- 
ing authority on solar radiation, says that before 
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Harness SUNLIGHT : 


By Ropert E. MARTIN 


Jong we shall find a commercially practicable method of 
hhamessing sunshine, “Financial success probably awaits 
the solver of the problems of collecting solar heat for 

he says. “With our present outlook 
it seems to me likely that within another generation or 
two power demands will lead to the sun as the most 
available source of supply.” 

‘Over 2,000 years ago, a few wise men knew enough 
about solar radiation to’ concentrate the sun’s rays for 
their own benefit, Among them were the pagan priests 
‘of ancient Rome, who occasionally allowed the sacred 
fire in the temple of Vesta, the Goddess of the Hearth, 
to go out, and then rekindled it by placing a piece of 
carefully ‘dried wood in the focus of a conical metal 
reflector and letting the sun do the rest. Also there is 
‘classical story that the famed philosopher Archimed 
when a Roman fleet was attacking Syracuse in 214 B.C., 
set fire to the Roman warships by concentrating sun 
rays on them by means of mirrors erected on the shore. 

Tt was in an effort to prove the possibility of this 
tale that, in 1747, Buffon, a French naturalist, made the 
earliest known scientific experiments leading foward the 
Utilization of solar energy. He mounted over 300 small 
flass mirrors on a frame so that each of them could be 
fudjusted separately, and so that all of them could be 
made to concentrate their rays at any desired distance 
With this apparatus he set fire to wood over 200 feet 
away, and melted silver at a tenth of that distance. A 
few years later Hoesen, a mechanician of Dresden, built 
‘4 mirror ten feet in diameter whose concentrated rays 
almost instantly melted coins. To-day, almost two 
centuries later, scientists still are interested in baraing 
lasses, Dr, George E, Hale, astronomer at the Mount 
Wilson Observatory in California, recently designed a 
fifteen-foot instrument with thirty’ lenses that generates 
4 temperature of 6,000 degrees centigrade that melts 
steel wire as fast as an ordinary gas burner would 
melt butter. 

‘About twenty years after Buffon’s experiments, H, B. 
de Saussure, a Swiss scientist, invented the solar hot 
box. Realizing that itis not’ until the. sun’s radiant 
encray strikes some material object that it is converted 
into heat, and that black, which absorbs all of the sun's 
rays, is the most efficient color for this conversion, he 
constructed a small wooden box, painted it black inside, 
and covered it with two sheets of plain glass with an 
ai space between them. Just how high the temperatures 
were that he obtained in this box when he set it in the 
sun is not known, but when, in 1837, Sir Jobn Herschel 
used a similar box in Cape’ Town, a thermometer 
registered 240 degrees Fahrenheit. Sir John astonished 
his neighbors by’ using his apparatus for the homely 
purpose of frying eggs and stewing meats and vegetables, 
So it seems that his crude hot box was a sort of rough 
Graft of the solar cooker that in recent years Dr. Abbot 
has developed to a high degree of efficiency. 

De Sausture and Herschel had been content to prove 
that it was possible to collect the sun's heat. In 1 
August Mouchot, a brilliant French engineer and the 
Breatest of the pioneer harnessers of the sun, took a 
Jong and bold stride forward. He used concentrated re- 
flected sun rays to generate steam in a boiler, and used 
that steam to operate a small engine. 

“Mouchot’s apparatus, the first solar power plant, con- 
sisted of two principal’ parts—a reflector and a boiler. 
The reflector, a truncated copper cone lined with 1 
silver leaf, looked like a big lamp shade pointed sky- 
ward. It was thirty-two inches deep, had a diameter of 
forty inches at its base, and a diameter of 102 inches 
at its mouth. A hand-operated (Continued om page 112, 
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NAVIGATION 


JAN you describe in detail a com 
‘mon United States postage 
stamp? If you can, you are ex- 
ceptional. We may think we 

now what they look like, but it is di 

cull to tel offhand, without pecking, just 

‘hat figures or phrases are used, let alone 

describe the central picture or border de 

signs. The recent Mother's Day and NRA 

Commemoratives are exceptions, since the 

ism and controversy aroused by these 
miniature steel engravings made us ex 
amine them more closely. It is recall 
that-a vase of flowers was smugzled! into 
the reproduction of Whistler's 

and the fact that in the NRA issue 

hess was out of step with labor and gr 

culture provoked some amusement, bu 
even these two well-known stamps will 
catch most of us. For instance, is the 

“three cents” spelled out or indicated by 

figure? Moreover, what three-cent stamp 

issued last year had both “three” ands 
on. it? 

But the study of stampe 
can be more than a game. Tt 
is instructive. Virtually every 
science from Archology to 
Zoology can ‘be traced in 
stamps, A few examples will 
‘make this clear. 

Take botany, for example. 
‘A wealth of familar and ex- 
otic plant specimens may be 
fathered from among the 
postage stamps of the world, 
and these ‘samples may be 
Dressed between the pages of 
An album much as actual speci- 
mens from a field study are 

red. Cuba’s palms, Chi- 
na’s rice fields, balsams (mis- 
famed balsam Peru) from 

Salvador; rubber-gathering in 

the Cameroons, cotton, in 

t, grapes from Liechten- 
stein (carried on a tray by 
the famous “grape girl”); the 
cedars of Lebanon, Ecuador's 
national pride cacao” (coc 
to us); and as a final, bea 
ful instance of the close tie- 


u 


GTAMPS tell 


How a Collection Album Illustrates 
Many Fields of Human Knowledge 


up between stamps and 
botany, the Turk’s-head 
actus after which the 
‘Turks Islands were 
named. (see the Turks 
and Caicos Islands stamp 


ology may arrange his 
Specimens in order from 
Xt Z, : 
‘ater of British Guiana 
to the aeba of Nyassa, Aria, Moreover 

may classify by species and sub-spe 
Cex Even ‘varieties of the same animal 
may be studied; for example the small- 
fared tractable ‘Indian elephant on the 
Sirmoor Indian state stamp, and the big- 
eared, mean-disposed, wild. elephant, of 
the Belgian Congo. The singe Mampi 
bian camel (dromedary) and the double- 
hhump, Bactrian camel of the Orient may 
be compared in issues of the Egyptian 
Sudan and Tannow 


Touva (Northern 
Mongolia, under 
Soviet iniluence 
Liberia, -¢ 
cially, is: happy 


bunting gr 
the 
lined 
with pygmy and 
fhormal-size hip 
cbra-striped ant 
hush 


ZOOLOGY 


ARCHAEOLOGY 


Senegalese buifalo and 
others. 

The ornithologist is 
not forgotten, for there 
are doves of peace 
bearing olive branches, 
belligerent condors 
from the Bolivian An- 
des, India’s peacocks, 


and the Chinese 
0030" special delivery, 
fs the largest stamp in the world 
“The ichthyologist will ignore the spor 

whale of the Falkland Islands stamp, a8 
not a true fish but a mammal, but he wil 
find many real “fish” stamps, including a 
Newfoundland issue showing a close-up 
of salmon and entitled “King of the River.” 

Anthropology, the study of man, and 
ethnology, covering his geographic distri 
‘bution, are made absorbing through stamps, 
Man's habits and habiliments, customs 

and costumes. can 
be examined and 
compared on thou: 
sands of stamp 
‘The original Bib 
‘al races of Shem, 
Ham, and Ja: 
piheth oF the mo 
scientific ampli 
cation t0 the qui 
tet of White, Y 
ow, Black,’ Red 
and Brown’ races, 
fare authentically 
pictured, ‘The half 
dozen shown on 
the opposite page 
___ ive an idea of the 
ibilties. Starting with the 
Gabon wartior in feather 
hicadress, selflacerated fea 
‘ures, poison-tipped spears, 
and cannibalistic appetite, we 
can rum, the gamut to "the 
dainty “Mademoiselle from 
Luxemburg.” The Indian 
prince in his effeminate-too 
Ing turban, and nest the 
white-collared, _ bespectacled 
President of Liberia, The 
queeyed ite — patriot- 
fnartyr, De, Sun Yat. Sen, 
Father of the Chinese Re: 
public,” ‘and, last’ but not 
least, the real American— 
Salvador’s honored Indi 
Chief Atiacatl, 

In another group of stamps 
we have man's conquest of 
the air, graphically and pic- 
{orially traced, Some of these 
stamps are merely corm 
corative, others 
cally issued for ait-mail use 
Begin with the 
Greek air-mail stamp that de- 
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By . 
Charles Irving 


Szory of Science 


Corwin 


THROPOLOGY 


picts a mythical figure of Tearus 
ascending too near the sun with 
his wings attached by wax. In 
the next stamp Brazil honors her 
citizen, Santos-Dumont, who 
flew that box-kitelike contraption 
on November 12, 1906. What 
progress is recorded in a quarter 
‘of a century when one compares 
that crate of Santos-Dumi 

with “the modern streamlined 


his invention, Incidentally, the spec 
ist_who collects only stamps depicting 
ten with beards has’ areal find In this 


‘am, 
shovel, and in Russia. The Soviet gives 
notice’ that. she is prosecuting her five- 
YEO" plan, with a series of stamps pictur 
ing blast furnaces, power sites, and 
tractors 

From the dynamo it x but a step to a 


‘monoplane that flies across the 
face of the Indo-China air-mail, issues! 

‘Next is a German invention, the Graf 
Zeppelin, but on a Russian stamp! The 
Russian ‘stamp commemorated the flight 
of the “Graf” from Frederichshafen to 
Moscow, and the receipts from the sale 
of the stamp went, into » special 
fund to build similar drigible for 
the So 

Bringing the progress of aviation 
upto date, there is the attractive 
jelgian stamp recording Prof. Au- 
guste Piccard’ historic ascent into 
the stratosphere on August 18, 
1932, But new records are being 
made and broken so rapidly, that 
fifteen months later the US’ 


record by 9,000 feet. Rus- 
sia quite naturally did not 
miss the chance to crow 
Over ths achievement, and 
so brought out a beautiful, 
traceful series. depicting 
{heir own neronaut 
periments, with the 
ic phrase at the top: 
id ‘M." (about thirteen 
miles to us) 

‘ening to the feld of 
inventions we find 8 mod- 
‘erm printing press in an- 
cient Mongolia! But that 
{snot strange when we re 
call that’ China vas the 
batbplace it printing 

il isa long step from 
the crude block printing 
before the T'ang Dynasty, 
Seventh Century AD, to 
the high-speed rotary press 
of the twentieth century. 
Mongolia merely wants 
the word to. know that 
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she is keeping up with the procession. 

Next! The bearded gentleman from 
Belgium, Zenobe Gramme, is credited 
with the practical invention of the dyna- 
mo. Belgium wants to advertise the fact; 
hhence the portrait of the inventor and 


hhydroelectric plant on the banks of a 
river famous in song and folklore. Thus 
does the Irish Free State advertise a pro- 
saic scene on a romantic stream, the 
River Shannon, There is another amusing 
fact: this huge power dam was built by a 
German contractor and many German 


ENGINEERING 


— 


STORY OF AVIATION 


workers, were imported 
to work shoulder to 
shoulder with Irish na- 
tive laborers 

Canada is 50 proud of 
her new bridge across the 
St. Lawrence at Quebec, 
the “longest cantilever 
bridge in the world, that 
she pictures it on a 1 
cent postage stamp. This 
bridge. has a. tragic his- 
tory for on the first at- 
tempt to raise it, it 
crumpled and. dashed 
tighty-five workmen to 
death. Now this mighty 
channel span of 1:800 
feet forms a splendid 
monument to engineering 
success in spite of tem 
porary failures 

Only two other 
bridges in North Ameri- 
ca have been honored on 


as 


‘ot as ald German wat ma, 
Mey twas alse esd 


stage stamps—the bridge crossing the 
issssippi at, St. Louis, and the Niagara 
Falls Suspension Bridge. There are, bow 
fever, hundreds of other historic structures 
‘on stamps of other countries and there is 
agitation to have our famous Brooklyn 
Bridge commemorated post 
aly in the future 
hat’s wrong with the St. 
Kitts-Nevis stamp shown on 
this page? Columbus was a 
man ahead of his time in 
more ways than one, but the 
designer of this stamp took 
‘bertes in permitting him to 
discover America, in 1492, 
with the aid of ‘a spyylass. 
‘The telescope was not in- 


vented. unt more than a COLUMBUS ieathed a milion 
hundred years later, This THE SEER and a half dollars 
‘ri’vurying design from 1908 to 1922, of w warship "They Coughton 
‘vith va igs {rom 1903 to 1922, of a wat an 
tht 'no one took the trouble to convince Italian vessel, and renamed it 
the postal authorities of their error the "Averoin honor of thelr 

‘St Ritte-Nevis is not the only British dead, -poblicapirited citizen. 


sation io make @ ip om stamps 
f° Dominion ‘of Canada issued 3 map 
stamp in "Xmas 1898" that showed Beit 
ish possessions indicated over the per- 
tinent phrase: “We hold vaster Empire 
than has been.” This Kylee 
but poe. claims the Transvaal, 
which was annexed by proclamation 
September 1, 1900; and the Orange 
Free State (Boer), which did not ac 
knowledge British sovereignty until 
May. 31, 1902. Moreover, German 
Southwest Africa was not transferred 
to Great Britain until after the world 
war in 1919. 

‘The old New England “Blue Laws” 
and the strict observance of the Sab- 


bath a Pilgrim Fathers are re~ 
called by some of the stamps of Bel- 
ium. The one illustrated at the right 


Shows the portrait of the late King 
Albert. What is odd about this stamp 
is the small detachable portion at the 


bottom, If a writer has religious scruples 
‘or does not wish to offend some strict ob- 
server of the Seventh Day, he leaves the 
stamp intact, since the perforated tag 
states Ne Pai Livrer Dimanche and Niet- 
bestellen Op Zondag—the French and 

Flemish for “Do not deliver on 
Sunday.” 

Some allecors specialize on 
stamps depicting boats, steam, 
sail, or hand propelled. The 
three boat-stamps reproduced 
At the bottom of the opposite 
page hail from Russia, Greece, 
and, Conta, Rica, and each 
stamp carries a story. First: 
When "Greek: molthmiion 
naire died he be- 


Second: the stamp at the left 
shows the effect of uncoo- 
trolled inflation, since it sold 
for 250,000 rubles, of which 
200,000 went for and 
balance of $0,000 rubles. to 
charity. The Slavie inscription 


at the bottom reads with bitter brevity— 
“for the hungry.” The third stamp is can: 
celed with, five parallel vertical lines, 
which indicates that the government 
wanted to make a Jot of money at the ex- 
pense of collectors and so arbitrarily can- 
celed a stock of stamps that had never 
seen postal use, 


‘We have purposely placed the lady and 
rentleman in the lower right-hand corner 
‘of this page back to back, since the gen- 


tleman for years would not recognize the 
lady and infact snubbed her, by refusing 
to bonor her as a stamp on a letter in his 
‘country. It's a Jong story; but briefly the 
Falkland Islands which tie 250 miles off 
the Argentine coast, have been a cause of 
contention among several 
tions. England and Spain 
nearly went to war over this 
6,500 square miles of ‘rocky 
land. Argentina once claimed 
it and had a dispute with the 
United States. But in the end 
the Empire upon which the 
fun never sets, sat on the ite 
lands, and the’ Falklands are 
today, British territory with 
British subjects—all 2,000 of 
them, 

The Shanghai local city 
stamp in the center of the op- 
posite page is curious on sev. 
eral counts, Tt contains words in 


nations can be recognized. Austria, 
Great Britain, France, Germany, 
Netherlands, Norway 
italy, Russia, Spain, Sweden, and 
the United States. Moreover, the 
Union Jack seems to be under the 
Siars and Stripes. However, Eng- 
land has no cause to object, because 
Old Glory also seems to Be upside 
down. 

The Spanish stamp at the top of 


NOT SPEAKING? 
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is one of a series commemorat- 
ing the “Spanish-American Union.” How- 
ever, in this ease the stamp is not espe- 
cially symbolic. of union since the two 
halves appear inthe wrong relation to 
tach other. This errr occured when the 
stamps were perforated incorrectly. 

‘The Serbian stamp to the right of it is 
fone of the “horror” stamps of Europe 
‘When viewed normally it appears, to be 
merely the profile view of the “Ts 
Gyoraye—Black Crore, Serbian ptr 
ot, and a. subsequent monarch, 
Peter, But if the stamp is inverted, as ik 
Justrated, the death mask of King Peter's 

smediate. predecessor ean be discerned. 
‘The story is told that King Alexander and 
his consort, were brutally murdered so 
that King Peter might ascend the throne, 

id the, martyred king's friends, secretly 
arranged to have his death mask hidden 


error? The one to the 
2 nbtaie fhe let bore 
‘The Union Jack should have a 
wider stripe of white above on 
rt of the cross than be- 
low. 'This error was later recog- 
nized and corrected, as can be 
plainly seen in the similar 
stamp to the right, For a wi 
hhowever, the Union Jack ap- 
peared upside down, ‘a sign of distress. 
‘The two stamps from Roumania in the 
lower left-hand corner of page 36 contain 
the portraits of a father and son who 
both ruled the country. But the son, ex- 
kking Michael (Mihai) was king before 
his father, and if he outlives his dad he 


will probably be king again. His father, 
the present king Carol 11, temporarily re= 
nounced his right to the throne. But the 


thought of being king finally proved too 
much of a temptation, so Carol returned 
to bare comission Docume 
a little prince again. 

nthe lower right-hand commer of this 

fe are two unusual stamps: one from 
Poland, the other from Brasil. ‘The Po- 
lish stamp not only honors its two heroes. 
Kosciusko and Pulaski, but also pictures 
our own George Washington. This stamp 
was issued asa friendly gesture by Po- 
Hand coincide 
‘Washing 
stamp 


the late King Albert of Bel- 
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A KING'S 
DEATH MASK 


MASSING 
THE COLORS space on the bottom of the 


gium and the Presi- 
Sent of Brazil. Tt was 
issued, to. commemo- 
ate the visit of the 
igian sovereigns to 
South America. 

‘At the bottom cen- 
ter of page 36 is an 
illustration of the 
two sides of a Rus- 
sian. stamp issued in 
1913 apart of the 

fomanofl. Centenary 
series. This stamp 
was printed for paper 
money, but it also could be used for pos: 
tage. Below it are the front and back of 
Latvian stamp. This was printed in 
1920, when paper was scarce, 50 the re- 
sourceful Letis used some half-finished 
k of ten Lat 
imperforate, are 


shown at the top of page 36. 
These came out in 1918; and 
old German war maps ‘were 
Dressed into service. The back 
of this same block is also 


which prohibits adver 

But in Taly, the 
postal administration was per~ 
mitted to. sell advertising 


FIND THE ERROR 


regular postage stamps. Above are shown 
two examples; one a liquor ad, and the 
other a more familar emblem of the Sing- 
ff Seving Machine, "Maccione “Singer 

‘New Zealand also experimented with 
selling advertising on postage stamps, but 
in a less blatant form, since the adver- 
tisements were on the back of the stamp. 
‘The stamps shown above were issued in 
1878, and the advertisements were written 


JOIN THE 


E 


IT PAYS TO ADVERTISE 


er vertically or horizontally as. the 
clients desired. The agency even used 
some of these stamps to announce the 
fact that such space could be bought, 

Tn the heyday of stamp advertising in 
New Zealand, letters were decorated wit 
sales messazes extolling such comm 
ties as table jelly, cocoa, 
coffee for indigestion, 
clothing, cough remedies, and Irish moss 
In the United States, however, the law 
against this kind of advertising’ has been 
‘enforced so jealously that even on the 
commemorative issues brought out in, con- 
nection with national exposition the Post- 
master General has to be careful as to 

rases used in the designs, 
isadvertiing is now discontinued, ut 

‘many governments publicize their impor- 
tant products and resources both in. the 
designs on stamps and on specially worded 
cancellation 

‘Thus does the stamp collector's album 
illustrate the many fields of human knowl- 
edge and activity. It is a picture-book of 
science, in which the pictures are all di 
‘minutive works of art, produced by ski 
fu desieers. ‘To turn through its par 
is an adventure in which strange and i 
teresting facts are confron 
leat. 


don 


GREAT MEN OF HISTORY 


7 


HOMEMADE CAR IS BUILT IN TWO WEEKS 


‘Tuoverr it bears little resemblance to 
the sleek, shiny cars that come off factory 
production lines, a homemade automobile, 
just completed by two seventeen-year-old 
San Francisco boys, will go forty-two 
miles an hour. All the mechanical parts 
came from second-hand dealers and the 


LIGHT BULBS LOCKED IN 
SOCKET BAFFLE THIEVES 
Sreatine electric light bulbs is made 


difficult by a recently invented socket that 
automatically locks the bulb in place. The 


base of each bulb is fitted with a ring of 
saw teeth, the contact seat of the 
socket contains a short length of flat spring 


el that acts as a ratchet. When the bulb 
is screwed into the socket, the ratchet en- 
gages the saw teeth and prevents the bulb 
from being removed except with a Key 
‘The Key is inserted in a hole in the 

of the socket, and a half turn disengage 
the ratchet. ‘The bull can then be readily 
unscrewed.” Ordinary bulbs can be used in 
the socket but cannot be locked in as the 
bulb Base lacks the saw teeth 


CROW USES BARBED WIRE 
IN BUILDING ITS NEST 


Bro’s nests with steel framework are 
the latest curiosity of nature. Recently, 
telegraph service was interrupted at Clovis, 
New Mexico, A linesman who went to 
investigate found a large crow’s nest in 
the arms of a pole. The birds bad used 
pieces of barbed wire and these bits of 
steel were causing a short-circuit. 
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whole car cost less than 


power plant is an old two-cylinder motor. 
cycle engine. A motor-cycle chain is used 


to transmit the power to, 
wheels. The sides of the 


inated wood. The car took only two weeks 


to build. 


COMPASS AND BURNING 
GLASS IN MATCH CASE 


A Tunee-1s-oxe match case just placed 
fon the market provides the outdoor man 
with means of lighting a fire even after 
his supply of matches is exhausted, ‘The 
bottom of the case is a high-power burn- 


ing glass that will ignite paper or shavings 
in short order. Made of light-weight plas- 
tic material, the case will remain afloat if 
accidentally dropped into the water and it 
is watertight, The top of the cap contains 
2 compass. The case is small enough to 
be carried in a vest or watch pocket. 


ten dollars, The 


‘one of the rear 
body are of lam- 


MECHANICAL ARCHER TESTS ARROWS 


A mecuastcat archer 
re or have 
the “ofl” days that plague 


that does not 


the human marksmen hi 
bbeen constructed by a Cl 
cago enthusiast to testi 
trueness of arrows in flight 
When a bow is placed 


the machine, the string is 
drawn back’ by a sliding 
When the string is 


released, the arrow is dis 


charged with an aim and 


at a speed that never vary. 


of the target. The inclina 


tion of the arm of the ma- 
chine supporting the bow, 


‘and along which it slides, 


‘ean be adjusted for vari- 


‘ous ranges. 


a 


of aim and 
ity of speed stamp 
‘as defective any arrow that 
does not find the bullseye 


UP-AND-DOWN TOOTHBRUSH 


To stake it easier for a person to use an up-and-down 
stroke in cleaning the teeth, as recommended by dentists, 
‘an Oregon man has recently invented a double end tooth: 
brush. Bristles at one end are set at right angles to the 
handle to form a T. These are used to clean the outer 
surface with the up-and-down motion. The ends of the 
bristles form a concave line to conform to the arch of 
the teeth making up-and-down brushing easy. 
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in fromthe se 
Kate South 
a few wueks ago. 


Motorists, forced to slow down, 
chafed at the delay. But to watch 
fs standing ie an open field at the 
Round Hill research station of the 
Massachusetts Institute of Tech 
nology, it was long-aveaited chance 
to test an invention promising to 
end. fog’s menace to, ships and 
planes. Not far from where they stood, 
10O-foot length of piping hung horizon 
tally between a radio mast and a flagpole, 
thirty feet above the ground. Nozzles 
branched from it like the legs of a centi- 
pede, and a standpipe atone end con 
nected it with storage tanks containing a 
chemical solution. As the fog enveloped 
the oe rs. Henry G. Legere 
inventor of the strange apparatus, st 
toward the tanks and opened a’ pair of 
hhand valves, He threw a switch, and an 
electric pump began to throb, Spray hissed 
from the nozales and fell to earth in a 
thundred-foot curtain, ‘Then a seeming 
cle happened. To the leeward side of 
the spray pipes a clear space opened in 
the fog, forming a lengthening lane as the 
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Henry G. Houghton, Je. designer of thenew fog-dispelling appara: 
‘0s, lnehown opening the valve that releasex spray te clear way 


mist drifted slowly past the field. In three 
‘minutes, buildings more than a quarter of 
a mile away were visible along the cleared 
lane whose bordering walls were still im- 
Penetrable to the eye. Tn effect, a chunk 
of the fog 2,000 feet long, 100 feet wide, 
and thirty feet high had been carved out 
and removed by the chemical jets. 
‘Thus was demonstrated. what the in- 
ventor believes to be the first practical 
means of dispersing fog artificially—a feat 
that often has been attempted, but has 
never before been carried successfully 
beyond a laboratory scale. At present the 
device is admittedly in the experimental 
Stage, but ofcials of the U.S. Bureau of 
Air Commerce and other aviation experts 
are already considering its adaptability 


Fog Wiped Out by Chemical Spray 


Left, genera view 
tee, Thebriaoseal 

Tet00(ectong 
‘iuhiey feet 
Ave the rood 
Below, a closeup 
showingacestesn 
eched to pipes A 


part athe eld 
soit 
a 
ending ‘would 
sr sthe rund and eau 
‘ino the cleared area 


ot aieport use, When fog 
blanketed an airport, a, ine 
guided 
point 
rectly above the runway, 
nd the fog-clearing machine 


‘would then permit. the last 
Bity or 100 feet of the land 
0 be made with full vi 
The device would b 
I in operation, sin 
it could be turned on just bee 
fore the plane was ready to 
land and shut of immesiatee 
ly afterward. The possibility 
of equipping airplanes 40 they 
Could spray’ the fog-dispelling 
ation is also being conside 
cred, So new a departure that 
to name has yet heen chosen 
for it, the fog dispeller is 
nevertheless the product of 
years of research by Houghton and his 
Tellow members of the Massachusetts In- 
stitute of Technology research staff. Fol- 
lowing ‘his pioneer achievement of pho- 
tographing and measuring the individual 
sie of fox droplets, to reveal the nature 
of the enemy he mist deal with, he cre- 
ated artificial fogs in his laboratory and 
{ested means of dispersing them, ‘The re- 
salt was the new apparatus, which em- 
ploys, as a spray, a saturated solution of 
4n inexpensive chemical known as calcium 
chloride. This chemical, even in solution, 
has ‘a strong.affnity for water. and ab 
sorbs it from the surrounding air, reduc- 
ing the relative humidity and destroying 
the fog. In this way a large fog-wrapped 
area could be cleared. 
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HREE, hours daily for a 

year Erik Magnussen, Los 

‘Angeles, Calif, silversmith, 
experimented with mercury, gol 
and sterling silver. He was see 
ing the lost art of Benvenuto Cel- 
lini, the sixteenth century Italian 
‘master, who successfully burned 
gold into silver and thus created 
beautiful works of metal art 
Magnussen was sure Cellini must 
hhave used some quicksilver meth- 
od, and after a year of trial and 
terror he found the secret. Today 
he creates silver masterpieces sur- 
mounted by gold which he drives 


SE 


Sculptor Revives Lost Art 


{nto the silver as the deadly mer- 
cury vapors ‘rise under a_ torch. 
First, he melts flakes of gold into 
mercury. Next, he spreads a salve 
of the amalgam on silver, which is 
placed on charcoal which absorbs 
the heat and prevents the silver 
from fusing with the other metal, 
touches a hot gas flame 10 the 
amalgam. and in a few seconds the 
quicksilver disappears in a cloud, 
leaving behind a layer of gold 
driven deeply into the silver. With 


ARTIFICIAL DROUGHT TESTS WHEAT 


Hor, withering winds and ki 
droughts are created at will by U. S. 
partment of Agriculture plant breeders in 
their efforts to select varieties of wheat 
that thrive best when deprived of normal 
‘moisture, In.a recent experimentat the Ar- 
lington, Va, test farms, eight varieties were 


tested, as shows 


40 


potted and placed on a motor-driven turn- 
table, The turntable was then rotated be- 
fore a blast of hot air and each planting of 
wheat given the same limited quantity of 
water. This artificial drought showed clea 

ly that some strains of wheat are more 
capable than others of standing drought 


of Working Precious Metals 


his gold-encrusted silver, Magnussen cre- 
ates rare jewelry and other examples of 
the precious metals. He has revived the 
nearly extinct practice of hand-chasing 
designs, working on thin sheets of metal 
held by a base of pitch, using 2,000 tools 
‘which he made for this purpose. The gold 
side is buried within the pitch, On it the 
chasing is completed after the plate is 
reversed, With other tools, including 
crooked-neck carving steels, he’also carves 
ivory by hand. This, too, has now 
come nearly a lost art. 


Left, mercury into which gold has 
‘Giry. Bold Ie driven Into. sliver 


GAGE ROLLS ON MAP TO 
GIVE TOURIST MILEAGE 


Toveryc distances may be insta 
calculated from maps with a recently 
vented counter, The instrument is rolled 
along the route and the distance is indi- 
cated in miles by figures on a revolving 
disk. The disk is actuated through a gear 
bby a small traction wheel that is held in 
contact with the map surface. As the in- 
strument is no larger than a pocket read- 
jing glass, it may be used conveniently: 
while on & motor trip. For maps of differ- 
cent scales, there are Various sized wheels. 
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STETHOSCOPE FINDS GAS LEAKS 


Harstazano excavations to find 
Jeaks in gas mains are made un- 
necessary by the recent invention 
‘of a testing device that resembles 
aysician’s stethoscope. It con- 
of a pipe connection, a ¢ 
Inder containing a diaphragm, and 
two rubber tubes for insertion in 
the ears. Connected to a. gas pipe 
the instrument picks up the vibra- 
tions caused by escaping gas, the 
Toudness giving position of leak. 


NEW OUTFIT HEATS AIR 
AND WATER FOR GOLDFISH 


‘A ew electrical water conditioner for 
home aquariums furnishes a constant sup- 
ply of fresh, washed air and keeps the 
Water at the’ correct temperature. Draw- 
ing air from above the tank, the device 
heats it, washes it, and pumps it into the 
aquarium. If it is desired to aerate the 
water without heating it, the tube can be 
placed in a jar of water beside the tank. 
Automatic Beat control can be obtained 
with a thermostat. 
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PISTOL GRIP ON 
BOTTLE CAPPER 


DesicxeDto attain high speed 
in sealing milk bottles in farm 
and home dairies, 2 new hand 
capper is provided with a pis 
tol grip. A tubular magazine 
for the bottle caps is fitted to 
the side of the plunger 


oe Wes the Biel eo 
pushed down, theplunger pushes 
3 cap firmly onto 


the bottle: top. A 
slot in the grip en- 
ables. the Co 
to contol the pos 
tion of the capper 
with ease while he 
is using it, 


BRIDGES LET CARS 
CROSS FIRE HOSE 


‘Taarric blocks in the vicinity of fires 
are prevented ious new bridges 
that carry street i 
safely over the hose lines being used by 
firemen. When recently tested by the fire 
department at Amsterdam, Holland, the 
bridges enabled traffic to'proceed ‘ata 
normal pace along a street, crossed by 
ight lines of hose, ‘The bridge used 
carry automobiles and horse-drawn. vel 
cles consists of three low steel arches, 7! 
hhose lines pass between the supports of 
the arches. For street cars, a short sec~ 
tion of supplementary rails with tooth- 
like bottom edges and sloping ends is 
used, When the section is Iaid upon the 
permanent rails, the teeth in the under 
Side fit between’ the hose lines, 


operator 


BABY BLIMP IS TOWED ON AUTO TRAILER 


A nasy blimp recently built by a Los 
Angeles, Calif, man is towed from place 

hut deflating by a. curious 
ailer made especially for its 


ed to carry advertising signs into 
offered a puzzling problem in trans: 
portation until the trailer was devised by 
the inventor of the tiny blimp. The trail- 
ee, cartied on two wheels, has an open 
V-hed into which the blimp fits snuzly, 
A stout net holds the gas bag firmly 


against, the wind when it is being hauled 
along the highway. By means of the trail- 
er itis possible to move the blimp over 
land at! high speed without danger of 
damaging the craft. 
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‘LY by dealing patiently and 
‘kindly with a cat, particularly 
during its early life, may you 
develop the sort of animal 
everyone wants as a companion and pet, 

Unlike dogs, cats, will respond only to 
Kindness, Punish them and they grow 
surly and spiteful. I speak from rich ex- 
perience, having bred fully 10,000 cats 
during the last quarter of a century. 

‘The old idea was that every animal 
should be punished when caught in a 
‘wrongful net, but cats do not understand 
the meaning’ of a whipping. They are 
‘weak-willed and easily tempted and must, 
therefore, be guided in paths of righteous- 
ness. 

‘Once a mistake is made, a kitten is 
likely to. continue repeating the error 
until death overtakes him, On the other 
hand, if you detect the offense earl 
enough yout not only can correct it, but 
‘guide him into developing lovely. traits 
And teach him one or two tricks that de- 
light the children and visitors. 

"To get him to jump over your hand 
or through a ring, for instance, first actu- 
ally lift him over or through. Put him 
through the routine half a dozen times 
the first day and twelve times daily 
after, After a week, try coaxing fim 
through by holding a morsel of his fa- 
vorite food on the far side. He may yet 
require help a few times, but after a while 
hhe will get the idea. Later he will jump 
‘without thought of reward, but this 
is important: never promise a cat an 
thing you do not intend to give him. 
Cats are unforgiving. 

In teaching him to sit up, force him 
gently back on his haunches in a. comer 
‘f the room, Do this for only a few sec~ 
fonds, several times daily if possible, 
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TEN 


Beteay the fries 


tle by little, keep him longer in the cor- 
ner until at last he will sit there alone 
for half a minute, Then move him away 
from the corner, bracing him with your 
hands, gradually’ withdrawing them as 
YOU feet the instructions, “Sit up.” 
Whenever he is successful, give him a bit 
of meat 

By constant coaxing, some cats will 
learn to play dead. First, lay the animal 
fon a rug, on his back,’ and stroke his 
body until he falls asleep. After a few 
days of this, say the words, “Dead cat, 
a you repeat the process. (After a dozen 
tries, he should play dead on command, 

Since some cats are inclined to timidity, 
fet your pet while young coax him to be 
friendly, and when other people are 
around permit him to spend some time in 


"Things 
I Learned 


from 
THOUSAND 


CATS 


the room. ‘This contact will tend to over 
come timidity, as well as any tendencies 
that might otherwise develop toward spit- 
ting and striking. Once any'of these hab- 
its gets set, it is virtually impossible to 
change it. satin 

Cats sometimes become spitey and hold 
ces, Thie i an addional reason for 
ti ittens only, especially where you 
have other pets inthe house, I bave 
known cats to permit birds to fly onto 
their back and ride around the room. By 
starting early, introducing the pets to 
each other, talking to them with a kindly 
voice, you can achieve a calm among your 
dumb pets that rivals that of a happy 
human family, If you study your cat, you 


tions and learn to respect, his wish 
Cats may be bathed, but not_more 
often than three times yearly, for bath- 
ing takes a large quantity of the natural 
cil from the coat. Use soapsuds, Never 
subject them to carbolic, tar, of other 
strong solutions, These things ‘can kill a 
cat, by being absorbed. T have known 
cat's pores to close, ending in death with 
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in five hours, after such unwise treatment. brushes in Kerosene. This 
Always, wash the head before placing willdestroy leas. Thismeth- 
the cat in a tub, This will drive any od is usually adequate to 
fas Gorm on bs tay. When Gnithed mest the menace of fap 
with the head, plunge the eat quickly into excepting during a time 
The water fhe wil not penn this (ype epidemic: Then & food por 
of bathing, you can only ‘him to der shouid be rubbed daily 
the best of your ability, After removing into the coat. Good powders 
him from the bath, roll him in a blanket, will not injure a one-day- 
‘but do not rub. In'cool weather finish the old kitten, though care 
drying with a second blanket, then keep should be’ taken to keep 
‘him in a warm room until he is thorough- them away from the nos- 
ly dry, In warm weather, you may tum trls, Place the powder back 
‘him out in the sunshin of the ears and over the 
‘Before he is thoroughly dry, comb him entire body, especially un- 
with a coarse comb. This will make the der the front legs and on 
hair stand out, Finally, wipe his eyes and the stomach. In combing, 
dust a little dry borie’acid into his ears, either when dressing or de- 
This helps avoid ear canker, Combing fleaing, start on the head. 
and brushing alone do not produce a good With long and firm but 
oat. This comes from a combination of _gentlestrokes comb the back 
‘causes, including good food, cleanliness and body. ‘Then grasp the 
of both the cat and the premises, and cat by the back of the neck 
freedom from fleas, Brushing and combing to comb the stomach, 
daily will provide the finishing touches Males and females should 
‘on an otherwise sound coat, Whether you be accorded the same kind 
Use a soft- or still-bristle brush is of lit- of treatment, including food, 
le consequence, Many people prefer except during breeding sea- 
combs, son, when the male should 
‘No ‘two cats can be held alike for be fed more meat than he 
combing, Some will sit and submit peace- ordinarily would receive. At 
fully while others stand, back arched, as other times cats should be 
though in protest, I find it easier to place fed twice a day. Some peo- 
the cat on a tabie and brush him while ple think a single feeding is 
standing. In this way I can control him. sufficient, but I have found 
For a heavy coat, a soft brush is best. cats to be greedy. In many 
During shedding time a combination comb cases the -one-meala-day 
and brush proves. effective, The comb schedule results in indiges- 
takes out the loose hair while the brush 
follows along to smooth down the coat. 
Tn fact, it is always better to comb first 
if the eat is in full coat, following with 
the brush, Some people do not like brush- inte shir Shute ia th 
fs, and their attitude is rather supported Sow they will ese tn 
the fact that combs 
alone will produce a shin- 
der coat, After each brush- 
ing, take a, fine comb 
through fordirt and fleas. 
Tihave found it got 
policy to deposit the hair 
collecting on combs and s 


‘A loose-Siting harness, auch a6 this, serves better than a 
fotlar fora eat ss it can escape any other hind of Seto 


Many cate preter « tong, sottbeie 
{ted aah Uasaly ‘other wil 
iy 


ddue {0 theit overeating, 
Some cats eanot ‘ake mil 
for raw caps, If you find your 
Snimal does not thrive of 
ther of these foods, do. not 
force it on him, for biiousness 
usually results, Barley” water 
mixed” with canned milk in 
‘equal parts proves a good sul 
stitute, or in extreme eases barley water 
Alone,’I" always prefer canned (0 fresh 
milk. T have found too, that some cats 


HE. old idea was that thrive on buttermilk, 
Raw carrots, raw spinach and lett 
sit itoats shalt be | euro enough somite nn aneegs tt 
need for green grass, which is denied 
punished when caught in a many city-bred pets. During mating time, 
the ‘male requires some milk and egg, 
wrongful act, but cats do not while many of the prepared foods are 
ood, especially the  vitamin-contai 
understand the meaning of a meats and fish, It is best, if possible, to 
five them some gras. ti an excellent 
aig. when WE Wak tonic, In cities this may be provided, even 
eheHtes.. They * in apartments, by planting rape bird seed 
willed and easily tempted and eee reeasae i bee sees fio 


these seed grows rapid 

Particular attention should be paid to 
the diet during the breeding season. After 
Ineeding, permit (Continued on pase 116 


must be guided in right ways 


OCTOBER, 1934 a 


Actors’ Rubber Masks to Replace Make-Up 
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Air Propeller Runs Amphibian Craft 


‘Thin new auto-boat is ex 
ted to go. Bity miles 


Dutven by an airplane propeller and 
steered by an airplane rudder, an amphib- 
jam boat Just launched by its builder at 
Bric wt, Conn., is expected to skim 
cover the water at fifty miles an hour and 
tormake seventy miles an hour on land. 


Mew wind wage with eooleal shaped cups 


‘The craft is thirty feet long and has an 
inverted V bottom. For highway travel, 
the oat has three rubbertred wheels, two 

Repeat These are 
attached to the hull by means of pivoting 
‘arms, which permit the wheels to be raised 


NEW WIND GAGE SETS 
AN ACCURACY RECORD 


‘Skexixc a wind-measuring instrument 
delicate enough to record the lightest 
breeze yet sturdy enough to withstand a 
hurricane, Dr. Charles F. Marvin, retired 
hhead of the U. S. Weather Bureau, has de~ 
v anemometer said to’ register 

velocity with great accuracy. The 


‘cups of the new instrument are conical 
‘are turned back 


and the edges of the cu 
to form a bead 
rounded bead permits the cups to swirl in 
the wind with small friction, the rotation 
of the cups more nearly equals the actual 
velocity of the wind than is possible with 
‘now in use. It is unnecessary, there- 
fore, to make the complicated mathemati- 
«al corrections demanded by othe 
ments used to measure wind. 


BOAT LOWERS ITSELF TO PASS BRIDGES 


So rt can pass under the low bridges of 
barge canals: with safety, a queer, squat 
boat, recently built, employs a submarine 
principle to make it partially submersible. 
‘The craft can increase its draft as a sub- 
rine does until its decks are only a few 
inches above the water. The new boat is 


‘built of steel channels welded together and 
is powered by a Diesel engine. It can 
‘carry 1,700 tons of either dry or liquid 
cargo, being convertible into a tank within 
three hours. The boat is intended to carry 
cargo from the Gulf of Mexico to Great 
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‘erat is afloat. ‘The_five-cyl 
‘engine is mounted behind the rear seat 
the rudder trails a fixed fin that overhangs 
the stern, There are seats for four per- 
sons in the eraft, including the driver, 


Built largely of 
weigh th 
wofehe ie 


ALUMINUM DRAWBRIDGE 
‘WORKED BY ONE MAN 


Bort of aluminum to save weight, a 
rawbridge just placed in operation in’an 
Arnold, Pa, mill is easily raised and low- 
ered by one man, The bridge, which is 
fourteen feet long and just wide enough 
for one person, spans a railroad siding be- 
tween two units of the plant, Anchored in 
a concrete platform, the bridge is operated 
by means of a converted hand winch, and 
can be raised or lowered in a few seconds. 
For safety, it can be locked either in the 
raised or lowered position. ‘The short sub- 
frame of the bridge is steel, as are the 
counter-weights and that portion of the 
decking behind the pivot point, but the re- 

det of the structure is aluminum, The 
iis estimated, will support. a mov 
of $00 pounds, pit in the plat 


ing 
form accommodates the counter- 


7 


“ARCHING Central American jun- 
les for rare tropical insects, a pho- 
tographer recently made a, remark- 

able series of pictures of the world's most 

brilliant firefly, The fly is a beetle known 
to as the cucuyo. After nightfall 
it shines with a brilliance so intense that 
hhumbers of its kind are collected in little 
baskets and used as living lanterns. When, 
as happens after a time, the brilliance 
fades, the fireflies are dipped in tukewarm. 
water to restore their light-giving power. 


light. orga 


BIGGEST FIREFLY IS 
USED AS LANTERN 


sold in the market places, Native women 

buy them to use as ornaments, 

them in thin muslin bags which are worn 

about the neck or in the hair. Part of the 

“insect’s light is given off by two waxy 

Jumps on its back. In the dark, these shed 

fan intense greenish-blue light 
‘contained in the back near 

the tail, is covered by the beetle’s wings face 

wsect takes fight, It then glows 
asa brilliant red jewel 


TEST PLANE'S FLUTTER 
WITH CRAFT IN FACTORY 


‘Test flights to determine the tendency 
of airplane control surfaces to flutter or 
shimmy destructively have been made un- 
necessary by a machine that conducts the 
tests while the plane is still in the factory, 
Destructive flutter occurs when the con- 
trol surfaces vibrate at the same natural 
fate as the structure supporting them, 
The new machine makes it possible to 
test every part of the plane without the 
hazard involved in taking the ship into 
the air. A shaft, run by an electric motor, 
transmits vibrations to the plane's sur- 
faces through springs, a4 shown abov 
The speed of the motor is increased b 
means of a rheostat and, when the su 

ing tested reaches its natural vi 
bration period, it responds by vibrating 
in a manner that is easily detected. 


s, they are 


closing. 


‘Another 


ELABORATE 
MODEL. 
RAILWAY 
BUILT BY 
REAL ESTATE 

OPERATOR 


JWWHEN John N. Swartzel, of Washington, D. C., was 
studying, railroad engineering at the University of 
Illinois, he enjoyed nothing more than climbing up into the 
cab of one of the locomotives on the test stands and pull- 
ing back the throttle. Swartzell was completely fascinated 
by his studies and by the prospects of following a railroad 
career. Then his father, a Washington real estate man, 
wanted Swartzell to come home and learn real estate. It 


was impossible to realize his railroading dreams but he 
could not forget them. He began the construction in his 
basement of a complete transportation system. Every bit 
of the system, track, bridges, rolling stock, building, and 


all, has been Kand-built to scale by Swartzell. The system 
now includes 700 feet of track, 250 feet of it double. It is 
wired in three electric circuits, in such manner that two 
trains can be run at the same time in opposite directions, 
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NEW PROCESSES 
DEVELOPED ON 


World's Finest Farm 
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ment of Agriculture experts are today at work 

tear Ete Maryland town ot one of the Mom 
ambicious series of experiment ever conceived, Within the 
Spece ol a few short months they are trying to unravel 
Mock and dairy mysteries that have bated Investigators for 
features. In this work Uhey are eang the moet modern 
tetbods andthe fines equipment acente can provide, but 
the greatest factor in thelr record of remariable sucess is 
the resourcefulness of the experimenters, The problems they 
fre altacking are too obscure and too dificult for cut and 
died laboratory methods 

The saci proportion of the tk thy aed i in 

ted bath few te qurt ion with which they ee strug. 
fling. Why is a steak from one steer deliciously flavored 
SEE another froma sect btn sae beds Yuh ted 
tasteless? Why will not all cows of the same pedigree give 
the sume quustites of milk’: low can the wight of os 
be increased without making the flesh hopelessly fat? How 
fan bees be rude to gather oore honey? 

Before anawers to any ofthese vitally important questions 
could be sought, I war necessary for the experimenters 0 
Ger teayrd coating maasiot (eek apercio 
Outworn theories and touly facies were exploded by the 
flnen and the experts struck out boaly Ivo many elds th 
had never before been explored, Experiments of ch amb 
thous scope demanded an experimental’ pant of unprece 
ented. ste, ‘equipped. with ‘every possible aid, ‘The old 
Betvils Far” near Bladensburg Md, where carl work 
Sd bees carted on, wes) nct sdagents fo tin now noes 
As one of the first acts of the present administration, this 
flunk ras enlarged and modernised tod sata be 
Uy ineressed Additonal ld waa bought unl the form 
contained 4,000 acres, Roomy stables and barns were built 
she farm's hee and ck increased bythe purchase 
Sse sae 

‘The rearing of a complete slaughter house, including cool- 
ing rooms, cle nest; Then 2 laboratory wis fled Got for 
cherniats, bacteriologiits, and experts fn penctica, Specialized 
machines for testing the color and quality of meat were de- 
‘aed and photomicrograph and Xray apyaratus installed 


SING as a laboratory the finest stock and dairy 
| farm in the world, a daring group of U, S, Depart- 


By Greorce H. Dacy 


Nothing was left to chance 
| in the Beltsville texts. Here 


” 


Meat-Growing Ideas Upset 
by Government Experts 


Left, cooking experimental roasts 
under standard conditions. The 
‘meat is placed in special ovens 
‘equipped. with electric heat re- 
‘corders. Below, samples of dif- 
ferent quality’ meats. On the 
Fight, meat that is too fat, and 
fon left, nicely marbled sample 


Below. in thie splendidly equipped laboratory at the Beltsville Farm, 


{fat ie extracted from meat specimens ax part of the careful check that 
is’ made to find best feeding and growing facts about all livestock 


the laboratory, An elaborate kk . 
questions of food valu d for 
Hhyor,succuenc 


mals $0 rai i 
tened animals was compared, b i nd we ease of 
developed at the farm, with experimenters. A solt: 
lowed to mature at an scale, A board five feet 


measuring the 
their -comparativ 
s0 that the expe 
As a conclusive t 
and cooked under 
tures, Experts 1 


ons can be deter 


tical 
them 


demess, ‘The verdict favored th 
‘The consumers as well as 

elude ves with ri 

An abundance of fat on 


Bright col 
th. Darker 


inbred one strain of guinea pig for thirty-five gen- 
erations, Some of the resulting young have displayed 
4 remarkable immunity to tuberculosis and sterility 
has been practically eliminated from the strain. 

Satisfied with the results obtained, the experiment 
ers extended the investigations to. hogs. Chester 
Whites were inbred for six generations and an oc- 
casional animal obtained in this way was of aston- 
ishing size and yielded pork of high quality. By 
breeding these outstanding individuals, the experts 
hope that new strains, more resistant to disease and 
more desirable as food, can be perpetuated. 

Tn the course of the work on breeding, the fact was 
emphasized that test-tube matings permit a range of 
selection previously undreamed of. Although artif- 
cial fertilization is an established practice in animal 
hhusbandry, it was of necessity localized in applica- 
tion. ‘The experiments carried on at Beltsville Farm 
have greatly extended the permissible time interval. 
If the same care that was exercised in the experi 
‘ments were to be employed in practical application, 
there is no reason, in the opinion of the experts, why. 
a cow in Florida could not be bred to a sire in Ore- 
on. In this way, stock all over the country would 
benefit from the improvements being made in cattle 
at certain breeding centers. 


ELECTIVE breeding of honey bees was one of 

the Coughest jobs attacked by the investigators. 
Queen bees have’ stubbornly resisted every effort to 
improve bee strains, as they will mate only on the 
wing. Artificial fertilization appeared to be the only 
solution and the Beltsville Farm experimenters per- 
fisted doggedly until they finaly succeded in prox 
ducing test-tube bees. The work is still in the ex- 
perimental stage, but the men engaged in the task 
predict that in the near future the Department of 
Agriculture will be able to distribute queen bees of 
Superior quality, able to produce swarms of workers 
capable of flying farther in search of nectar and of 
rathering more of it. 

Breeding experiments have extended even to at- 
tempts to change the sex of chickens. This is par- 
ticularly desirable, Roosters do well enough for the 
inner table but they are, ality to poultry men 
‘engaged in egg production. Attempts to alter the sex 
ct ees by. ‘-ays failed, but the experts, undis- 
couraged, turned to a daring new line of attack. 
They made blood tests of large numbers of birds, 
and studied the internal structure and functions of 
the chickens by removing giazards and other organs. 
Glass tubes introduced into the chickens’ bodies en= 
abled the investigators actually to watch the life pro- 
cesses of the birds. The goal of these strange stud- 
ies is the perfection of a surgical method that will 

the sex of chicks to be changed after they are 
Boro, thus solving a serious problem. 

Established feeding practices, as well as breeding 
traditions, were suspected by the exerts accord 
with the widely accepted principle of fattening cat- 

idly as possible, stock men commonly feed 

arrain to the cattle during the later stages of the fat- 

tening process. The fatty tissue accumulated during 

these stages did not, previous tests had shown, im- 

‘of the beef. The only effect of the 

, was to swell the cost of raising the 
stock and cut the anticipated profit 

‘To prove their point that grain feeding was waste- 
ful, the Beltsville Farm investigators produced beef 
of ‘excellent texture and flavor without feeding the 
cattle an ounce of grain. They selected a number 
of steers and kept them on a diet of grass exclusive 
ly, giving them hay when they were not on pasture. 
Ribs cut from steers so fed analyzed as high in fat 
as is desirable in well‘flavored beef. The flavor of 
mutton from sheep fed entirely on grass compared 
well with cuts from grain-fed animals 

Such feeding experiments as these require immense 
quantities of hay. In storing the hay at Beltsville 
Farm, the experimenters encountered the menace of 
spontaneous combustion, a phenomenon responsible 
for the destruction of | (Continued on poge 117) 
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This experimental sheep 
gives up wool samples at 
Frequent intervals as ex: 
perts. strive. to. discover 
Secrets” of feeding and 
‘wool ‘growth. At right, 
ying Colored strands to 
ving wool 30 its growth 


At left, an bury 


ited 
H 
ak 
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EXPERIMENTS «at# FLASKS, PRISM, and LAMP 


Rainbows ana Suns Green 


By Gaytorp JoHNsoN 


EW people realize that the 
famous green flash as well as 
the marvelous color effect 
called the rainbow, is explained 

by a principle which can be demonstrated in- 
doors with the simplest of laboratory. ma- 
terials. In fact, not many persons have seen 
the green flash at all, either at sunset or sun- 
rise, although it occurs frequently at sea or 
ton land when the sun rises or sets in a clear 
sky on a level distant horizon. 

‘The reason for the general ignorance of the 
fgreen flash lies, of course, in the brief dur- 
ation of this beautiful and puzzling phenom- 
fenon. It lasts generally from one fifth to one 
half second. 

If the smoldering red setting sun suddenly 
turned to emerald green and remained green 
for three or four seconds, the fact would be 
so generally known as 10 cause little com- 
ment. Tt requires a good observer to see the 
emerald flash, sometimes as brief as the green 
twinkle of the Dog Star, unless he has been 
told what to look for. 

Thad seen the sun rise and set for years, in 
various parts of the world, without being con- 
scious of the green flash. But once T knew 
what to look for, T saw it frequently during a 
few weeks of watching. 

Both the green flash and the rainbow are 
caused by the refraction of light rays. The 
first, when light passes through the earth's 
atmosphere, and the second when light passes 


2 


shown, through which the sunlight 
‘ren when you look 


WATER 

cobain throurh the water of raindrops, 

HERE Since the green flash is simpler to 

av feos explain and helps to understand the 
ree rainbow, let's start with it 

\neee Everybody is familiar with the 

Faiz little optical experiment which 

SUN SEEMS. proves that light is bent when it 


Pre ; ay 

passes from a dense to a less dense 
Spt mosin Ace bat inns to 
cup and the observer lowers his 


head until the coin is hidden by the 
rim, ‘Then, without moving the eye 
water is poured in and the coin is 
suddenly seen by light which is 


bent around the cup's edge by re 
fraction from water to air, 


te doe te Something. similar occurs every 
tant “ries the ‘sun can be evening. at sunset when the sun's 
light pastes to our eyes. through 


JS ANGLE OF SUN 


‘ABOVE HORIZON 
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EXPLAIN 


E/ash 


increasingly dense layers of atmosphere. 
Due to the bending of the rays which 
this causes, we actually see the sun be- 
Jow the rim of the horizon after it really 
has set. 

With this point clear, we are ready for 
the beautiful experiment that enables you 
to reproduce the green flash with an or- 
inary electric bulb in place of the sun 
fand some. kind of a prism to represent 
the earth's atmosphere. The dangling 
prism, from an old-fashioned chandelier 
OF lamp, will do perfectly. 

As you rae the prism, edge ‘up, the 
ceadge. becomes the horizon below. which 
the lamp-sun sinks. Even after this Tumi- 
hry is no longer seen in a direct line, it 
fs visible by rays. which are bent through 
the prism-atmosphere, Owing to the un- 
equal bending of the variously colored 
rays by the prism, the eye really” sees 
several closely. overlapping. colored ‘im- 
ages of the lamp bulb—the upper blue, 
the next green, and s0 on down to orange 
and red at the bottom. 

‘As the hand of the observer continues 
to raise the prism, at the same time ro- 
tating it toward the eye, the lamp is 
seen to become narrower and wider and 
the colored images disappear at the lover 
edge of the prism, beginning with the red 
And orange and finishing with the green 
and blue. These are the last to vanish 
the hand continues to turn the prism away 
feom the lamp, just the green image 
of the sun ‘one seen when the 
tans aoapbere is tunel say from 
the sun at sunset. 

‘You can make the green sunset flash 
as short as you like by turing the prism 
more rapidly. By reversing the rota 
turing toward the lamp, you ean dupl 
cate the appearance at sunrise. In this 
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‘case the blue and green edge of the lamp- 
image appears firs, followed by the lamp 
ial! and then its’ orangered ede. 


phere, leaving the more vivid green 
the most prominent color to be seen in 
the flash, 

You may sometimes be told that the 
green lash is merely an after image or 
complementary color image. In other 
words, that you naturally see a green 
flash after the sudden disappearance of 
he a a hn 7 as ae 

. This assertion is of course disproved 
by the fact_that the green fash is ob- 
served at sunrise. When the green ap- 
pears before the red sun, as it does, there 


{s no chance for a complementary color 
image to be formed on the eye retina 
‘Also, the green flash has been observe 
when using’ heliograph signals. at_night 
sth aright Acou a distance’ of 
fifty miles, At this distance, at- 
Bombe’ refraction cared te, igh 
‘over the edge of the horizon and showed 
the green flash at a certain point down 


hillside, just below the place where the 
heliograph flashes were being received. 
‘When you observe the green flash in 


nature, however, it is well to avoid look- 
ing too steadily at the sun until it, has 
almost completely vanished over the hori~ 
200. e you may for some time 
see a complementary color image of green 
wherever you look. and mistake it for 
the true green flash. 


The other (Continued on page 118) 


‘colored image 
tl al the ealors 
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Model Sh 


NE of the most elaborate mo 
ever constructed was exhi 
cently at Liverpool, Engl 


ware of the ceremonies marking. the 


formal opening of the Mersey River tube 
‘This underwater tunnel, the largest ever 
built, carries vehicular trafic between 
Liverpool and Birkenhead, The model 
showing its course beneath the river is 
twenty-eight. feet long and twelve feet 
high, ‘Twenty-six men spent eight months 
building it, In size, the actual tube dwarfs 
the Holland ‘Tunnel under the Hudson 
River at New York. Two and one seventh 


to twelve ine 
and tapering to six inches at the tip, are 
Cut so that threads are formed for several 
feet back from the tip. In this way the 
timbers are transformed into immense 
screws. ‘The piles are then twisted down 
into the clay to form firm supports. 


4 


Tunnel’s length is one 
three fifths miles 
diameter of each of its tubes 

is twenty-nine feet, six inches. The Mer- 
sey underwater roadway is thirty-six feet 
wide, accommodating four lanes of traf- 
fic, At either end of the tunnel, these 
lanes divide into pairs and reach the sur- 
face through two portals on each bank of 
the river. “The tunnel is paved with cast 
fron, the longest stretch of such roadbed 


BRIDGE PILES ARE SCREWED INTO PLACE 


ows Course of Big Underwater Tube 


fn the world 
marked by blocks of ‘compressed rubber 
which project slightly above the level of 
the driveway. ‘The inside of the tunnel 
oa height of six feet, is ined with black 
glass. Giant pillars for lights have been 
built at each of the four entrances to the 
mammoth tube 


‘The four traffic lines are 


ALUMINUM BLOCKS GIVE 
SPRINTERS FAST START 


Apyustante aluminum starting blocks, 
invention of Everett F. NiDay, athletic 
director at Pasadena Junior College, Calif. 
are designed to help sprinters get away 
fast. Providing inclined studded plates 
against which runners may obtain a firm 
footing, the new blocks supplant the old 
practice of digging toe holes in the track, 
Spikes attached to the under side of the 
brackets that support the inclined plates 
keep the blocks firmly in place. ‘The in- 
clined plates can be adjusted to suit the 
natural position of the runner's feet. 
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NEW ROBOT TIMER TURNS 
RADIO SET ON AND OFF 


Wrri an automatic 
timing device recently 
patented by a Wash- 
ington, D. C. inventor, 
radio fan may listen 
to his set all evening 
without once bearing 
an advertising talk. 
Before a program 
ELECTRIC PENCIL PUTS starts, the listener 
e pushes one or more of 
MARK ON CAR'S TIRES __ Pushes one or more of 
Wert a new form of electric pencil, a which the device is 
car owner can keep a check on his tires. equipped. The syn- 
‘The device operates {rom any light socket chronous motor in the 
and provides a burning-hot writing point. instrument. turns the 
‘When a tire is placed in service, the owner radio set off automat- 
inscribes on it the mileage reading of the ically at the periods 
‘ear’s speedometer and the date. Exact between programs and 
data regarding the performance of the tire _ turns it on again after 
thus is available at any time. 1 laspe of time, 


RADIO-PHONE SPEEDS BRIDGE WORK 


‘Tue first radio-telephones ever used on a con- 
struction job are speeding work on the eight- 
mile-long Bay bridge from San Francisco to 
Oakland, Calif. Us- 
ing the phones, en- 
gincers at head- 
quarters in San 
Francisco can di 
patch orders 
stantly to any point 
fon the job, Send- 
ing messengers by 
boat tomenat work 
on the piers and 
barges and on the 
Oakland shore 
would take as lot 

as forty minutes. 


OLD AND NEW MEET IN INDIAN HOME ist uc witphant 
A cumous sdeistore of ancient modern, waterprosl material i place seul eut cal aip> 
dertatlaecusdtemidncee et tsiienl ete sate we: secant iste 


tury comforts is found in the new dows, instead of being mere inter- _thereceptionaswell 
hhouses being built by Navajo Indians stices in the walls, are glazed and as the transmission 
fon their Arizona reservation, The have steel sash. As a final touch of ges, 
walls of the dwellings, like the walls modernity, the houses are equi this way no time is 
Of the oldest Navajo houses, areadobe. with steam heat, The Public Works lost in transmit 
The roofs, however, are made of Administrationis providing the money. ting orders. 


TWO PICTURES AT ONCE GIVE MOVIES THIRD DIMENSION 


A xew way of giving pictures an effect 
‘of depth, has been devised by a Bridge- 
port, Conn., inventor, who foresees its 
application in the movies, His. method 
Provides a miniature 

with one eye, while a full-sized pi 
Viewed with the other. Since the two 
{ures are taken from slightly diferent view- 
points, a stereoscopic effect is obtained, 
‘The advantage of this method when ap- 
plied to motion pictures, he points out, fs 
that a theater patron may’ view a movie 
ithe inthe ordinary may oF with added 
Gepth, as he chooses, ‘The large picture 
‘would be projected upon a standard screen, 
‘hile the small picture would be projected 
Uuponasmall screen, To view the film inthree 
dimensions, the patron uses a viewing 
Sossasiotiog lass which enables him (o sce the Jarge 
ora and small pictures fused together, 
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ARMY’S NEW TANK LAYS 
DOWN SMOKE SCREEN 


A TANK that lays down a dense, protect- 
ing screen of smoke before lines of ad- 
vancing infantry is the latest offensive 
‘weapon developed by the U. S, Army. 
Capable of good speed over shell-tom 
ground, the tank, equipped with smoke- 
generating apparatus, darts out ahead of 
the attack and lays a’ thick cloud of white 
smoke before the enemy's line. The at- 
tacking infantry can then advance under 
cover of the smoke without being sub- 
jected to directed fire from the enemy. 
‘Aiter having laid the sereen, the tank can 
then take up its ordinary ‘duties of at- 
tacking machine gun nests, Running on 
its tracks the tank is said to be capable 
of twenty miles an hour. 


to give herselt 


STUDY FIRE FIGHTING 
IN MODEL BUILDING 


‘SrEKING methods of clearing a burning 
building of smoke and gas so firemen may 
enter, San Francisco firemen recently built 
4 miniature five-story building to study 
the behavior of flames, ‘The building was 
constructed of brick, concrete, and steel 
land one side was fitted with glazed doors 
to represent windows. Openings in the 
floors simulated stairways and elevator 
shafts. Lighting fires on various floors, 
firemen opened one or more doors at 2 
time to note the effect of the ventilation, 
‘The tests showed that no windows should 
be opened in a burning building. 


56 


can now administer 


their own anesthesia, 
‘The gas, the same as 


of nitrous oxide and 
oxygen. A tube lead- 
ing to the tanks con- 
taining the gases is 
equipped with a pis- 
tol-like control. While 
wearing a mask, a 
patient with this con- 
trol can release as 
‘much gasas she needs 
to overcome the pain. 
‘The patient does not 
lose consciousness but 
suffers no pain, 


CAR DRIVER CAN NOW 
FLASH SIGN FOR HELP 


Arracken by hold-up men or kidnapers 
while in his car, a driver using a Detroit 
inventor's new alarm signal may appeal to 
police or passing motorists for help. ‘The 
Sigoal is lettered with the word “Help.” 
When not required, it folds up out, of 
sight. When danger’ threatens, the driver 
pushes a button and the signal drops 
own into plain’ view, 


STORED STEAM RUNS FIRELESS ENGINE 


Tue Brooklyn Navy Yard will soon 
place in operation the largest fireless 
switching engine ever built. Containing 
to firebox and no boiler, it runs on stored 
steam. A huge tank, resembling the boiler 
of an ordinary locomotive, is periodically 
Alle with steam from a stationary pant 
steam pressure of 200 pounds is 
up at the time of charging, and the 
switcher will operate without appreciable 


Largest Seeleas switching engine for use at the Brooklyn Navy Yard. It is run by 


Joss of pulling power until the pressure 
falls below fifty pounds. This drop does 
not usually occur for several hours, ‘The 
‘charging operation consumes about twenty 
minutes, less time, it is estimated, than 
is required for a conventional locomotive 
to take on coal and water and clean out 
the fire and ash pans, ‘The engine is at 
resent undergoing its final tests and is 
‘expected to prove highly efficient. 
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Deep-Sea Diver Tests 
Desert Water Line 


\CEAN diving in the heart of the spring balance to measure tension on the 
‘desert was the novel experience of tape. With it were measured the diameters Burying action of inver 
liam ‘Saylor, an engineer en- before water was pumped in, while filed ‘etch onthe 
gaged in making strain tests of newly com- and after emptying. The pipes were found 
pleted sections of siphon and conduit for (o“swell” about one tenth 
the Metropolitan Water District of south- of an. inch when filed 
ern California, With a diving helmet made ‘Though ‘workers outside 
from pieces of scrapped galvanized iron were sweltering inthe 
and pint spray un deven by a one- desert beat the diver re 
fourth-horsepower electric motor supply ported via telephone that 
ing air, Saylor remained under water for he enjoyed cool autumn 
Ws of five hours, The diving took temperature while below 
{two 700-foot sections of concrete With the crude home. 
Eonduit and siphon, Each, sixteen feet in made helmet, to which 
diameter, had. been filed (0 its normal was fixed a fubber cape 
flow depth of thirteen feet. Then the fitting down on his 
engineers measur stance to this shoulders, he could walk 
great strain by means of an extensometer, on the bottom of the 
a device whose length is not affected by giant tubes and bend over 
thea of cold. It consists of an invar tape at will while going about 
‘on the end of which isa dial graduated to his task of making. the 
measure changes in the huge pipe's delicate measurements 
ameter to one thousandth inch, and a beneath the water. 


MYSTERY TOWERS NEW METAL BARREL OPENS EASILY 
SURROUND PARIS Destcxep to hold lard, condensed mille 


Mystery cloaks and other food products, a new type of 
several mastlike tow- refillable steel barrel can be opened quick- 

| cers recently erected ly without the use of tools, "The lockin 
at the St, Denis ring that holds the removable head of the 
railroad station out- barrel tightly in place is fitted with a short 
side Paris. Perching lever, Lifting this lever spreads the ring 
on top of each tower, and permits the head to be removed by 
like a. giant bird ‘means of a small wire handle. A gasket is 
hhouse, is an enclosed fitted between the head and the barrel to 
platform containing prevent leakage. An ingenious arrange 
searchlight. It is ment makes it possible to padlock the 
explained that the bbreel as protection against tampering. or 
lights ill be used to adulteration of the contents 

luminate the rail- 


road yards, but the 
height of the towers 
and the power of 
their lights have led 
to the belief that 

HR they are part of the 
elaborate air de- 
fenses of Paris and 
will be used for ob- 
servation purposes 
in time of war. 
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parts eed 
Bic, “eeking 


nor agnesiace 
urs, "hough vigorous an 


ECAUSE of its im 
ass making an 


emer tuierntiag Gee 
mental field to the home chemist. In na- 
ture, silicon is almost as plentiful as 


oxygen. Yet, it hides itself well in its com- 

It never is found free and uncom- 
ined and can be separated from its asso- 
ciates only through clever chemical thiev- 
ery in the laboratory. 

‘ndustrially, silicon is obtained by heat- 
{ing sand—a compound of silicon and 
gen—and coke to a high temperature in 
fan electric furnace. ‘The white-hot coke 
steals the oxygen from the sand to. form 
carbon monoxide and frees. the silicon. 
Although the amateur chemist will have 
no electric furnace in which to duplicate 
this process, he can obtain a similar re- 
sult by heating sand and powdered mag- 
nesium over his ordinary laboratory gas 
burner. 

First grind some pure white sand in 
mortar and mix the powder that results 
with about half its weight of powdered 

ium. Place the mixture in a small 
crucible and cover it with sheet of tin 
to exclude the air. The cover should not 
be clamped on but merely rested in place. 
Finally, heat the crucible with the blue 
flame of your burner. Soon after the heat 
is , the magnesium in t ure 
Sl bart ito fae, Thiel cree 
the temperature until nally the entre 
mass will glow brightly. The reaction that 
takes place will be vigorous and spectacu- 
lar but entirely harmless. 

‘When the flame has subsided, allow the 
crucible to cool and dump its contents 
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into a small beaker of water. 
Hydrochloric acid then should 
be added and the resulting 
fiquid filtered. The silicon 
freed by the reaction will be 
left on the filter paper in the 
form of a grayish powder, 
Like the coke in the commer- 
cial process, the magnesium 
acts as a reducing 
agent, which robs the sand 
(Gilicon dioxide) of its ox- 
gen. The hydrochloric aci 
is added to dissolve the mag- 
rnesium oxide formed by the 
, leaving the silicon 


‘Through the use of alkalies, 
the home chemist can per- 
form other interesting experi- 
ments in which sand is torn 
apart to form new silicon 
compounds. For instance, by 
fusing sand with sodium hy- 
droxide (lye) or sodium car- 
enna (eo uh) Sed aed 
ing out 1 lucts, sodium 

jeate can be formed. The 
hhome chemist may recognize 
this chemical more readily by 


SILICON AND BORON 


Silicon and its brother element, 
boron, provide many interesting 
experiments for the home chemist. 
Besides its unusual properties as 
aan element, silicon holds a very 
important place in industry as a 
constituent of glass. This article 
tells how to produce silicon and 
fare dS tealaneds otis 

form experiments that are bot 
spectacular and full of interest 


the more familiar name, “water las. 
‘When sand is fused with limestone and 
sodium carbonate, glass results. Again, 
irecause of the comparatively low tem: 
perature developed by the laboratory gas 
Thurmer, the amateur may find it dificult to 
Pcp lass trom these thee chemical 
lowever, by using sand, sodium carbonate 
(or bicarbonate), and lead monoxide (lith- 
arge), he should be successful in rodic- 
ing efough glass beads to demonstrate the 
braces, “The crucible shouldbe orci. 
mixture of equal parts of sand, s0- 
dium carbooate, and lead monoxide should 
be placed in a crucible and heated over a 
gas burner until a clear white or yellowish 
Figuid results. This liquid will be molten 
glass and can be formed into tiny beads 
by pouring it onto a tin bottle top and 
to cool. 

TF plain white sand is used 
the mixture, colorless or sli 


lass Making 


glass will result, B 
ides to the mixture, however, 
be colored to correspond with the metal 
used. Cobalt, for instance, will impart its 
characteristic blue color while copper or 
selenium will color the glass red. 

Incidentally, a handy tool for lifting 
crucibles and other hot containers can be 
made from an inexpensive serving fork of 
the type having a finger that can be 
‘moved to push meat or vegetables. from 
the tines. Simply cut off a portion of the 
prongs and the movable finger and bend 
them as shown inthe ilustration, 

By duplicating the fist experiment 
which pure silicon was prepared, i a 
gia” edie’ Term, Sevier "asohl 
chemical—magnesium  ‘silicide—ean be 
produced. The two processes differ only 
in the amount of magnesium powder used. 
In this experiment, the magnesium and 
sand should be mixed in the proportions of 
two to one by weight (instead of one to 
two) to provide an excess of magnesium, 

Grind the sand as before and add the 
magnesium powder. Then place the mix- 
ture in the ‘crucible and again cover it 
with a sheet of tin, Although, as before, 
the cover should not be clamped in place, 
it can be a tighter fit, Heat the mixture 
to start the reaction. When it is complet- 
ed, examine the crucible carefully, The 
‘magnesium silicide it contains can be 
scraped out witha knife and botled for 
future use 


adding metallic ox- 


he glass can 


‘a 


SILICON HYDRIDE OAS, 
The ws ea imple, title 
Spparston aed ignites upon reaching the ait 
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Easy for Home Chemist 


iy 
Raymonp B. Wales 


A combination of silicon and hydrogen, 
called silicon hydride, can be prepared by 
adding hydrochloric (muriatic) acid to a 
small quantity of the magnesium silicide 
you have made, The product,  mysteri- 
us gas, is particulary interesting because 
it ignites or explodes spontaneously as 
000 as it is released in the air 

To demonstrate this harmless spon- 
taoeous reaction, th home cheat would 
arrange a simple generator consisting 
lass flask, a two-hole stopper to fit, 
some glass and rubber tubing, a funnel 
or reservoir made by cutting the bottom 
from a bottle, and a pinchcock. ‘The ap- 
pparatus should be arranged as’shown so 
‘hat water poured into the upper reseyoit 
flows into the flask to displace the air, The 
‘lass tube leading from the reseryoir should 
‘extend almost to the bottom of the flask. 

Place the magnesium silicide in the a 
replace the stopper, tighten the screw 


Beads of lasa are easily produced in the home laboratory, Note the crucible hol 


When quantity of th as has collected, 
loosen the screw clamp. As the 

the outer atmosphere it, wil 
flame and burn with a 

‘Take particular notice oft 
formed. It contains small 
«on dioxide or sand formed by the reaction. 


est Tupe 
BOTTLE ere. 


SUPPORT POR APPARATUS 


lelther “S ‘verica’ oe" orgomtal 
onion by placing ti he V alot 

‘lamplag ie there with the write 
Spring so sts int Slagron. The 
Vinotch beck should be made of eat 
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clamp over the rubber section of the out- 
let tube, and finally fill the system with 
water. Ten or fifteen cubic centimeters 
(about a half fluid ounce) of hydrochloric 
acid then should be added by 
into the reservoir, Because of its weight, 
{twill sink to the bottom of the flask where 
it will soon come ia contact with the 
‘magnesium si 

jn the reaction that follows, bubbles of 


pouring. it 


AWNT ON 
prvine mors silicon hydride gas will be given off. How- 
fee prea a a 
the water 
back fnto ca eal 


at et ie 
t yellow light. 

smoke that is 
ticles of sili- 


The property of silicon hydride to i; 
nite spontaneously wi strated 
further when the shpat ken apart, 
AAs each small gas bubble trapped in the 
tubing and bottle comes in contact with 
the air it will explode with a harmless 
crackling and popping, 
Like ‘many elements in the chemical 
family, silicon has a brother, Iti called 
‘Ordinary household borax and 
Terie (oonk) acid bath conta boron 
and it is with these two inexpensive and 
easily obtained substances that. the 
chemist can perform many interesting 
iments, 

Ras seid ok: Sl ad tases 
of its mild antiseptic properties is widely 
ted as an eye wash, When heated slid 
boric acid froths as its water of crystal 
salon i ven of, aly meg inte 

crystal glasslike substance, 
boron trioxide and is chemically akin to 
ordinary sand. Like sand, it will be re- 
duced when tented with powered mag 

‘ving free boron, In demonstrat- 
ing tls feacln, however, lt 
to use commercial boron’ trioxide, 


pu 
Boric.acid crystals can be made in, the 
home laboratory from ordinary household 
borax. First dissolve a small quantity of 
borax in water, When tested with litim 
this solution will display an alkaline chs 


acteristic by turning red litmus blue. Then 
id to red- 

in the 
ax into 


add just hydrochlor 
den a strip of blue litmus 
liquid. This will convert the 
boric acid. 


‘The boric acid crystals which separate ot 
from the liquid when it cools can be iden- 
tified by the fact that they will feel greasy 
to the touch. Finally, dry the crystal by 
placing them on a sheet of blotting paper. 
By making up simple test papers, the 
amateur can test any solution for the pres- 
tence of boric compounds. ‘These test pa- 
pers are made by immersing strips of 
blotting or other (Continued on page 113; 
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New Devices 


FOR THE 


Household 
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ELECTRIC BROILER TURNS FOOD, Places 
own. above, food tn ror 


Seen in the citcle above. ‘The device 
hep cornees to entch and. teat the clothes 


cL A Mp 
fotos RED. 


KEEPS PERCOLA. 
Ton FROM. Tip. 
PING, ‘Chipping. the 


tp 


ver when the heavy 
x 


a 


Home Tests to Prove 


Scientific Laws 


ip. The 
ntarge the 
bout two times, The part 
‘hat iain eomtact with the 
magni the line somewhat Has 
find the part that ia completely 
{immersed magnifies hardly a 
Inwatee the magnifeation fe de: 


MOMENT OF INERTIA. Sit on plan. gol with fae 
Sined weight In each hand, as seen above. Ask some 
Zpeed will a once increase. As Jou 


‘hen 


iw" the weights toward your body. Your 
‘wit slow down The cha 


Mtroyed because "the reftacting 
Dower af water about 


DENSITY OF LIQUIDS. This exper 
‘Urabe 


MORE AIR IN BALLOON, LESS PRESSURE, With the 
spparater above you ean 

eficon contains, the lower the 
ccanected by el 

Sthee, sAie fromthe lestinfawed balloon. will ash 
brett’ agsinat tn proportion t2 


‘het that the eal al 


MAKING A MAGNET. Hold a see! rod ax 
Mgetrated above, wit the lower end point 

ng toward the orth, and setike it several 
sharp blows with a hammers ‘Test fe eth 
pocket compass and you will find fe magnet: 
Ered. The rod was magnetized because it 
war in line with the earth's magnetic field 
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ERE is the world’s sin 
plest all-electric radio cie 
uit, Although it uses 
‘nly’ one tube, this four 


pound receiver operates without hum on 
alternating as well as direct current. Onc 
assembled, it can be plugged in 
110-vole lighting 0 bring you s 
wave thrills as we 

Yet with all its feature 


and the cost of its parts is less than $15 
including the cabinet. 

The secret of the 
single (ube—a_12A7 


hookup lies in its 
which serves as a 


yo ae 
ww 


‘This view of the underside of the alumi 
‘harela shows the pos 
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WORLD’S SIMPLEST 


Easily Built One-Tube 


By 
Joun Carr 


View of crackle-finish cabin 
towne the receiver. Th 


used 
emitted 


ombined rectifier and detector. Like 
ilar multi-purpose tubes, it is in reality 
two units in one, consisting of a sc 
grid pentode and a three-element rec 
fed by a single filament. 

_ Fundamentally, the circuit is a simple 
form of regenerative detector employing 
plugsin coils and a variable-resistance re- 
‘generation control placed across the tick- 
Jer winding. Any commercial brand of plug- 
in coils designed for use with a 0001 5-mfd. 
tuning condenser can be used. 

For those who may wish to experiment 
‘with home-made coils wound on 14-inch 
diameter four-prong tube bases, the speci- 
fications are as follows: 

‘Twenty-meter coil; 


434tum_ tickler 


(4 F and P) spaced 1/16 inch from 
2 334-tum grid winding (—F and G), 
boih 


‘are No, 22 enameled wire close 


spaced 1/16 inch froma 63-tumn grid 
winding, both are No. 22 enameled wire 
close wound. Eighty-meter coil; 1134- 
tum tickler spaced 1/16 inch from a 
1434-turn grid winding, both are No. 22 
‘enameled wire close wound, One hundred- 


All-Electric Set 


Outfit Costs Less 


Than $13 for Its Parts, Including Cabinet 


and sixty-meter coil; 1434-turn_tickler 
spaced 1/16 inch from a 4134-turn grid 
winding, both are No, 30 enameled wi 
close wound, Broadcast. coil; 2034-turn 
tiekler spaced 3/16 inch from 1 9034-turn 
serid winding, both are No, 34 enameled 
wire close wound, 

‘Another constructional feature of the 
set, an idea borrowed from the commer- 
cial A.C-D.C, models, is its combin 
tion power cord and filament resistor. To 
save space, the 360-ohm filament resistor 
forms a part of the flexible power cable, 

To control the filament circuit, a fila: 
ment switch also will be required, Here 
again space can be saved and a control 
climinated if a $0,000-ohm regenerative 
control, having a built-in filament swi 
is used. 

With one other exception, the remain- 
der of the circuit differs only’ slightly from 
the usual one-tube short-wave hook-up, 
This exception is the method of mounting 
and controlling the 3-35-mmf. antenna 
condenser. Generally ‘condensers of this 
type, which consist simply of two metal 
plates moved together or apart by a screw, 
are mounted out of the way at the rear 
fof the chassis, To adjust them, a. small 
screw driver must be used, In the receiv 
‘er shown, however, the control wis simp 
fied by mounting’ the condenser in back 
of the front face of the chassis and sol- 
dering an extension fitted with a knob to 
the adjusting screw, This construction is 
shown below at the left 


Ingenious Ideas 
for RADIO FANS 


[A flexible cable controls volume and tuning mech 


Lighted Test Prods 


for work in the dark depths of a 

crowed ras mt ab the Wiel convene 

fence for the amateur experimenter and 
serviceman, "he light, 2 small, lw-drain 

ight bulb, is clamped securely to one 

ots prose i soch'o uy tae cn bs 
wickly adjusted to 

jor the lamp 

tell hood i noel eae thal can bee 

ried conveniently in the pocket 


Code Practice Outfit 
Has Realistic Tone 


"To MARE code practice more realistic 
for the begines, a simple osilator 
unit operating on. four flashlight ces re- 
‘ently has been placed on the mazket. By 
regulating a control knob mounted on the 
top of its neat cracklesfnish cabinet, the 
note’ can be altered to give a perfect imi- 
{ation of the dots and dashes Sent out by 
regular continuous-wave stations. Tip jacks, 
supplied at the front and rear of tl 
inet, easy to connect the earphones 
and key into the circuit. 


a 


Inexpensive 
Remote Control 


NTIRELY mechanical 
in operation, the latest 
4 type of remote contol 
(Gt left) is both ine 
Soa ey to nna Beets 
motors and complicated con- 
ions are eliminated. To 
all it, all that is necessary 
isto replace the regular tuning 
and. volume knobs with two 
‘small units fitted to the end of. 
8 fifteen-foot flexible remote- 
control cable. Two knobs and 
a dial at the control head 
then give finger-tip control 
of volume as well as tuning. 
Stations can be. loged by 
iy means of the calibrated di 


Coil Gives Band Spread 


with even the sim- 
ples short-wave 
receiver when a re- 
cently _ developed 
plug-in coil is used 

Although wound 


Jong the usual 
fines, coils of this 
type contain an 
auiliary low -loss 
trimmer condenser 
mounted a, their 
‘enient screw. al- 
lows the condenser 
plates to be ad 
Justed to spread 
jor each coil over a larger portion of the 
dial of the .00014-mid. tuning condenser 
used, eliminating crowding, overlapping, 
and interference between stations. 


Any one of 
fetanely with th 
tact reich mow 


cis can be see 
elfeceaning ca 


‘on the recelver 


ovel Coil Selector 
Eliminates Changing 
OTHERSOME changing of plug-in 
coils in shortwave receivers can be 
eliminated by making use of the coil se- 
lector shown above. A special self-cleaning 
contact switch, which can be mounted of 
the receiver panel, makes i possible to se 
lect any one of four coils with a twist of 
the fingers, Cleverly arranged sockets at 
‘the rear of the selector can be used for 
coils with four, five, or six prongs, Con 
venient soldering lugs at the rear of the 
unit make it a simple matter to wire the 
necessary connections into the circuit 


New Robot Receiver 


‘VEN small radio sets will soon be en- 
tirely automatic if the arrangement 
designed. by a well-known radio inventor 
roves successful, A complete outiit, look- 
Tittle different from the usual radio re- 
Celver, was demonstrated recently to a 
group of radio engineers. The set not only 
tuned itself, picking first one station and 
then another according to a. prearrange 
schedule, but also turned itsell on and off 
at desired hours. The brain of the select= 
ing device is a modified form of electric 
clock mounted ally on the front 
panel of the receiver. Holes around the 
dial of the clock receive miniattre plug-in 
cords similar to those used on telephone 
Switchboard, Onc the cords, each rep 
senting a different station, are’ plugged into 
face, the raio des the rest, Au 
of this type are suggeste 
a substitutes for alarm Cocks 


code practice, this escllator unit imitates the tone of regular continuous-wave stations 
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Working Aluminum 


FOR PANELS AND CABINETS 


ITH the popularity of alumi- 
‘num panels and chassis, metal 
working has become a common 


Fadio workshop operation. Met- 
al cutting, bending, and drilling are now 
ts important as soldering to the amateur 
‘who mounts his home-built sets in the 
modern. manner. 

While ‘chassis and panels, as well as 
cabinets, can be bought made-to-measure, 
the radio worker can save time and money 
by buying the metal in large sheets and 
cutting and bending it to suit himself, Tt 
is easly worked and requires only the sim- 

lest tools, Besides, there is a certain sat- 
Isfaction in making even a small home- 
cut panel 

INO cdfficulty should be encountered in 
cutting sheet aluminurn. There are a num- 
ber of simple methods that can be used 
i the radio worker has a. home workshop 
equipped with a motor-driven jig saw, 
he can save time by using it to eut his 
aluminum, All that is necessary is (0 
Substitute a metal-cutting saw for the 
‘usual wood saw. Feed the metal slowiy, 
fuiding the shect so the blade follows a 


cutting line previously scribed with an 
alo a sharp nail mounted in 8 wood 
cen handle, Although its progress will be 


slower, an ordinary hand jig saw can be 
used in the same way, 

‘Where no jig saw is available, the alum 
num can be cut by breaking’ it. Scribe 
4 Tine on both sides of the metal where 
the break is desired and then go over 
the mark several times with a. sharp 
knife. By cutting first on one side and 
then on the other, you can form two 
deep grooves, Finally, bend it back and 
forth over the sharp, ‘square corner on 
the edge of the bench and it will break 
along the line of the cuts. 

Tf rough edges result, place the sheet 
between two soft-wood’ boards, so that 

about an eighth of an inch projects, 
and clamp it firmly between the jaws of 3 
vise, A few cuts with a mill file will true 
off the edges. 

In making a U-shaped aluminum chassis 
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By 
George H. Waltz, Jr. 


similar to that shown in the draw- 
ings, the amateur will do well to 
follow certain general rules of pro- 
cedure, Once the sheet has been cut 
to the desired rectangle, the first 
step is to locate the bends and the 
centers for the various holes. By 
making a scale drawing of the chas 
sis arrangement, confusion can. be 
eliminated and’ mistakes avoided 
Remember, aluminum marks up 
and’ any guide lines scribed 
surface are there to stay 


‘The second step in chassis making is 
deillng "The namnber of bakes tequred el 

depend, of course, on the num- 
ber of ‘tube sockets and other 
parts that are to be mounted 
‘on the chassis. Each wafer- 
type tube socket will require 
one large hole (at least one and 
fone quarter inches in diameter) 
and two smaller holes for the 
mounting screws. In planning 
these holes, it will be safest to 
take the measurements directly 
from the particular socket you 
are using. 


BEFORE BENDING 


SSS 
wrt 
cur, Aree 
sa | shorn 


‘Atumimum is 40 
{cam ently be 


nt to Geaited shape y hand 


Although small holes can be died 
with ordinary wit dri the larger 
Boles for the obs socketa presenta 
ferent problem. One of the simplest 
tolutiogs is fo Use the inexpensive ci 
‘Je cutter shown in the photographs. 
cing. adjustable, it can be wed t0 
cut holes of various sizes anc sturdy 
tool-steel cutter can be used almost 
caitely without reprading. ia of 
this type can be obtained to oft either 
4m ila tnd brace o a nto 
Because it is soft, aluminum tends 

to buckle and pull when being drilled, 
‘Ako, it will log the dil, To semedy 
ths feed the etter sloviy by apy 

‘ing an even pressure and lubricate the 

{eel wilt ght snacking 

Chine’ oll than, smear @ 

ering paste on the cutting point, This 

ies to regular drills as well as ci 

cle cutters. Mill or rat-tail files, which 

also will tend to clog wien used 0 Bln 

jinum, can be lubricated by dipping them 
in enpentig, 

While the commercial cirle-cut 
tools offer the Best and quickest means of 
cutting large holes, the amateur can use 
any one ofa number of olber improvised 
tmatbods For instance, such les an be 
with jg ar if the work fs fed care: 
fally’ SiapiY dell a all bole toad 
the blade aod proceed withthe cutting 

ven an old i of tardy ees ean 
tered ‘to cut hoes in thie alu, 
Grind the point of ene leg at an angle to 
Form a sharp ellge "The remaining leg 
shoul be lek pointed to serve as a 
ter To ge the Crele-culting divider, make 
a center-punch mark at the center of the 
fare, sd the divider tothe rexiced rar 
tus dnd place the pointed leg in the cen- 
ter hole. By applying pressure, and scrib- 
15g ara ual toatl eg groove wl 
bercut, Then reverse the shes and Ct 
the other ide. "Fially, the thet wl be 
(ot through fo the polat where he dik 
Sf wane cal cee ted oat oH 


ca 


the thumbs, leaving a clean-cut opening. 

‘AIL holes drilled in aluminum have 
a tendency to be ragged and rough. 
However, any burr that may form can 
be removed easily with the blade of a 
sharp knife or a rat-tail file 

By placing ordinary white enamelled 
shoe eyelets in small holes drilled to re- 

ive your 

‘4 professional touch and also pro- 
tect the wires against chafing. Insert the 
eyelet through the hole, 
1 soft board, and rivet over the split end. 
fof the eyelet by hitting a pune 
from a drill rod a sharp blow with ham. 
mer. If drill rod is not handy, a center 
punch or a nail set can be used 

‘The third step in chassis making is 
bending. Although special bending jiz 
will save time, the amateur with limited 
equipment can ‘do this portion of the work 
with a knife, a steel straightedge, 
bench vise, and two hard-wood 
‘boards, Fist, a shallow groove should be 
scored with i knife on the back face of 
the material, This groove will prevent 
the metal from buckling. ‘Then the sheet 
should he clamped in the vise between the 
two boards in such a way that the upper 
edges of the boards coincide with the 
Rroove, The actual bending can be done 
with the hands by merely pushing the 
metal slowly until a right angle is formed. 
‘To get a smooth comer, place a piece of 
soft wood over the corner while the metal 
is still gripped in the vise and pound it 
lightly with a mallet. Flanges on brackets 
and subpanels can be formed in this way 


N FINISHING an aluminum chassis, 
panel, or cabinet, the amateur has a 
choice of three methods, The simplest per- 
haps is the lye bath recently described 
(B.S, M,, Sept. 33, p. 57). In this proc- 
ess, the metal is simply immersed in a 
solution made by dissolving a can of or- 
inary houschold tye in a gallon of water 
The resulting finish is soft and silvery. 

‘A brighter, almost crystalline, finish 
can be obtained by rubbing the panel with 
emery cloth, starting with a rough variety 
and, working up gradually to the finest 
rade, Many amateurs obtain this type 
of finish by using valve-grinding com- 
pound in place of the emery. Tt is inex- 


dinars 


665 


pensive, handy, and can be easily applied. 

In the past year, a colored crystal or 
crackle type of finish has become popular 
fon commercial receivers and transmitters. 
It is the same’ variety of finish used on 
cameras. The radio worker can imitate 
this commercial crystal effect in his home 
workshop by obtaining any one of a num- 
ber of prepared crackle finishes. Sold 
in a variety of colors, they are merely 
brushed on the surface and drying does 
the rest. When finishing aluminum by 
this method, hawever, it is best to apply 
a ground cost of plain enamel of the same 
color before applying the crackle finish 
if you want a really good job. 


veal 


CRACKLE 


Road Dirt Causes 
Auto Radio Noises 


VEER noises that develop in an au- 

‘tomobile radio often can be traced 
fo an accumulation of grease and road 
dirt, This will be so even when the igni 
tion wiring has been protected with high: 
grade suppressors and condensers, In time, 
the wiring becomes coated with a gummy 
mass of grime. Containing graphite and 


wash wires and motor head —I 


Improvised Gang Switch 
You Can Easily Make 


X CONSTRUCTING a special recei 

recently, I needed a two-gang switch, 
Not having one handy, I solved the prob- 
lem by rigging an old ‘wo-circuit jack to 
fill the bill. The jack body was mounted 
‘on the panel in the usual way. ‘Then a short 
hard rubber (or composition) rod having 
two notches in it was fitted with a regular 
switch knob, inserted in the hole in the 
jack, and held in place with a narrow col 
lar and set screw. The notches in the rod 
‘were arranged so that in the ‘on’ position 
both jack arms rested in the notches while 
fuming the knob spread the two arms 
apart and opened the circuits, The same 
kink can be applied to any jack—R. H. 


Hears Australia On 
His One-Tube Set 


CCORDING to a letter received re- 

cently from Wm. Raymond Anderson, 
a reader living in St. Charles, Tl, remark: 
able results can be obtained with the one- 
tube short-wave receiver recently described 
(P, S. M., June, "34, p. 64). Since he 
constructed the set a’month ago, he has 
tuned in Spain, England. Germany, and 
Rio de Janeiro nightly. and on two occa- 
sions, has succeeded in bringing in Syd- 
ney, Australia, 
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ere’s 


What causes the light given off 
bya firefly? W.O., Chicago, Il. 


the Answer 


Aurnoveit no definite source of ‘the 
Tight has been. found, itis. generally 
Delieved to be caused by the rotting or 0. 

ation of secretion yaven off by cells 
fated under the body. According to many 
Accounts, tropical firelies grow $0 large and 
fre so luminous that they often are caged 
bby natives and Cravelers and used as lanterns 


Cuts Metal Like Cheese 


G.C. B, Cantou, ate. A flame hot enough 
to, cut through any known metal was de. 
eloped recently by Dr. Frank M. Strong, 
‘The heat producer of his supertoreh is pow 
dered aluminum which is made to burn in 
8 blast of pare oxygen. Streams of the oxy 
ien-loving ‘aluminum are sprayed with oxy 
fen into a mlsing chamber where they are 
Tenited “and produce great heat. 


Yes and No 


Q—Dors iron increase or decrease in 
Weight when it rusts?—L. ML, Binghamton, 
NY, 


onericaLty, it gains in weight 
since the weight of the oxygen combining 
With it is added to that of the original metal. 
Actually, however, the iron rust fakes off as 

forms with the net result that the iva, 
Hoses ln weight, 


Too Old For Birthdays 


Q—How old is the sun?—J. K., Washine: 
ton, NJ. 
"A—Arconosse to the best figures, the sun 


enjoyed a brilliant career of no more 
2 eight million million years, 


They Reach For the High C's 


1 true that desert and beach sands 
often give off mysterious singinz sounds even 
‘when there is no wind?—t. Q, St. Augus- 
tine, Fa. 

‘Ai—stosica sands are said to exist in 
many sections of the world; North America 
alone being credited with some seventy sing- 
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ing beaches. Tales often are told of the 
lnughing sands of South Africa, the rumbling 
sands in Chile, and. the barking sands of 
Hawaii. Strange as it may seem, the earth 
‘even boasts of two musical mountains. One, 
located in Nevada, s said to give of sounds 
like a tinkling bell accompanied. by an or- 
xan while the other, in Chile, is known as the 
foaming peak. 


Why Clothes Fade 
RK. P, tos awcaes, cautr, Colored 
clothes fade’ because ‘of a gradual chemical 
‘ction that takes place between the oxygen 
fof the air and the dyes. Although the sun 
takes the blame for fading, it is merely an 
accesory after the fact, simply aiding and 

hastening ‘the chemical’ combination 


Writing on Glass 


FW. L,, rmaoeteta, ra 
writing on glass can be prepared by mixing 
Twenty parts of shellac, 180 parts of alcohol, 
thirty-Ave parts of borax, 250 parts of water, 
water dye to give the desired 
First, dissolve the sbellac in the al 


An ink for 


two solutions, and finally add the’ coloring. 
‘The mixture can be applied with a pen 


The Sun Vs. The Moon 


D, A, wew york, x, ¥. Full moonlight has 
been estimated to be equal to about 1/618, 
000 that of sunlight. Unfortunately, bow- 
ever the intensity of moonlight does not in- 
rease in proportion to the bright surface 
visible. This is caused by the irregularity of 
the lunar surface and the lengthening of the 
mountain shadows as the light from the su 
Siikes the moon at a greater angle. 


Nearly Empty at That 


Q—now complete is a so-called total va- 
wum?—L” GN, Dallas, Tex 
Aina rare bast actu so far created 


by man, scientists estimated that the con- 
{ainer stil housed ree hundred and thirty 
three billionths of the original air, 


Could Support Forty Tons 


Q—ar A one-inch cable was made of the 
best materials available, what weight could 
ite expected to sustain “RG, Glen Cov, 
Li. 

‘Accoreteniy speitatoes foe wie 
rope state that the highest safe strength for 
‘one-inch cable made of the best uncoated, 
plow steel is 80,000 pounds 


World's Largest Lakes 


G. HB, smwaveex, wis, Lake Super- 
Jor is the ‘world’s largest fresh-water lake, 
having a length of S80 miles and a. maxi” 
sum width of 140 mies, the S0-mile- 
Jong en goes the honor of being 
the world’s largest lake, but it cootains salt 


The Gamma Rays 


D. A. V,, roxcaowr, cauar, Gamma rays 
are ‘the radiations from. radioactive. sub- 
‘tances such as radium. “They are similar to 
X-rays only of shorter wave length. Gamma 
rays are particularly penetrating, being cap- 
able of passing through thick layers of metal, 


The A BC of Vitamins 


S. By oxtanoma cry, oxta. Vitamins 
foster health and. growth, Although thelr 
‘exact chemical nature is not known, six ale 
Feady ‘have been discovered and. identified 
With letters of the alphabet. Vitamin A. de- 
{ermines growth and body weight. Vitamin 
B prevents nervous disorders and stimulates 
the appetite. Avdiet lacking in vitamin C, 
fon the other hand, may cause scurvy. while 
4 lack of vitamin'D, sometime referred (0 
‘as the sunshine vitamin, causes a bone disease 
Known as rickets Vitamin has been found 
to be closely associated with human repro- 
ductive processes and vitamin Gin a diet 
prevents pellagra 


Even the Mercury Freezes 
Q—wirmar is the coldest inhabited 
on the earth? —L. Pe Kingston, Ontario, Ci 
‘A—ix rite small town of Verkhoyansk 
in north-eastern Siberia, temperatures a8 1OW 


as ninety-five degrees below zer 


have been 
recorded. while the average winter ter 

tire is fifty-five below. Even the trees frets 

so solidly that an'expert woodsman wielding 
a sharp ax has trouble denting them. 


War on Moths 


M. $,. ew 3. Carbon 
tetrachloride ie liquid fumigant dsed chiely 
in tight vaults for fumigating insect-infested 
furniture and clothing. Paradichlorobenzene, 
fon the other hand, is a crystal which ives 
foff a vapor that is toxic to insects. Tt can 
bbe used in closets, trunks, and boxes. A good 
‘moth repellent can be made at home by mix- 
ing (wo gallon ‘of carbon tetrachloride, one- 
quarter gallon of gasoline, four ounces of 
zum camphor, and.six ounces of oil cedar 
feat. “Mix these (Continued on page 119) 
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TRAPS TO AVOID IN 


Buying a Used Car 


‘ITH the summer rush about 
over, Gus Wilson and. Joe 
Clarke were taking it easy. in 
front of the Model Garage 


‘when a young man turned into the drive- 

vray. and walked toward them, 

“Have you any used cars forsale?” be 
{inguired timidly 

ry, son," answered Gus, shaking 

his head, “Why don’t you. try’ Nelson's 

used car place over on Highland Road?” 

“I had a hunch maybe T'd do better 
buying from a garage, but no one seems 
to have any so I guess Til have to go 
here afer alk” dua 

imething in the boy's manner 
Gus. He lacked the usual cocksureness 
that made most youngsters of college 
‘age, just a little painful. 
ll you what T'll do,” suggested Gus 
s the boy turned to go, “I've got to be 
that part of town later today. Suppose 
yout drop hack and I'l drive you aver.” 

“Gosh, Mr. Wilson, will you?” ex- 
claimed the boy enthusiastically. “Gee, 
that'll be swell, You see, I know you— 
everyone here does—but you don’t know 
me, Tin Fred Blaine, maybe you know 
my father.” 

‘Sure do,” said Gus, “And I'm glad to 
know you.” 

‘A few hours later, Gus and his new 
friend were headed’ toward Highland 
Road in the gray-haired mechanic's car, 

“How much can you spend for a car?” 
asked Gus. 

“T can't spend more than $250,” said 
Fred half apologetically. “I've only been 
working for two years and that’s all T've 
been able to save. But Dad says hell stake 
me to the license and the insurance.” 
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“That'll be plenty,” Gus assured him, 
‘You're buying the car at the best time 
of the year. The summer fad of car driv- 
ing is about over and the travel bugs who 
bought cars in the spring want to. get 
rid of them. Even the dealers don't want 
to carry a raft of used cars over the win 
ter. But I wouldn't spend the whole $250 
on the car, if T were you,” added Gus. 
“If you're wise you'll leave a few dollars 
for extras.” 

“Extras? What extras?” asked Fred. 

Sngeeitars tos, Some aga aa eS 
‘car not a new one. ft isn’t hard to spend 
‘at least $25 on almost any car on the 
road to put it in half-way decent shape. 
You know batteries and tires don't last 
forever. Got any preference as to make: 

“T want one that won't break me,” re- 
plied Fred with a grin. “So 1 guess that 
narrows it down to something small.” 

“Notnecessarily,” corrected Gus, "Some- 
times a large car costs less to run than a 
small one. A medium-sized used car may 
cost you more for gas, but it’s likely to 
be in better condition, than a smaller 
fone of the same age. Besides, even the 
fas isn't so much of an item. Say you 
rive a car 6.000 miles a year. On a small 
car that gives about eighteen miles to a 
gallon, that'll mean 333 gallons. With a 
Jarger'car that only gives fourteen you'll 
use about 430 gallons. Figuring gas at 
cighteen a gallon, the larger car will only 
cost about $17 more a year to run or 
about thirty cents a week. If a small car 
hhas been ridden hard you can spend that 
‘much in repairs.” 

“Never looked at it that way.” Fred 
admitted. “But won't I get a better price 
‘on a small car?” 


By MARTIN BUNN 


US tells how to 

find evidence of 
a smash-up in rebuilt 
auto and how to look 
for signs of greater 
mileage than appears 
on speedometer 
which can be altered 


“Just the opposite,” pointed out Gus, 
‘Few people want a big car nowadays 

so small cars often bring a higher price 
than the larger ones.” 

AA few moments later they were at Nel- 
son's place and the two entered a large 
enclosure ‘where more than fifty cars 
‘were neatly arranged in long rows. From 
the radiator cap of each fluttered a bright 
red price tag. 

“Golly, look at this one,” exclaimed 
Fred as he spied a trim blue touring car 
and poked his head under the top. "And 
it's only gone a little over 12,000 miles 

Gus walked around the car feeling the 
tires and poking his experienced “hand 
tunder the chassis here and there, “Don't 
put too much faith in speedometers,” he 
advised with a grunt. “Tt seems ‘even 
some, of the best dealers can’t resist set- 
ting ‘em back. Besides, there's a heap of 
other ways of telling how far a car has 
been driven, Take a squint at thote tires, 
for, instance. 

“Why, they're not so bad,” argued 

red, after a. circuit of the car, 

agreed Gus with a wink, “But 
they're all different makes and that's 
‘what tells the story. Tires that come with 
3 car when last_ 20,000 to 
25,000 miles if they're not 
‘when you see a car with low mil 
it has several different kinds of tires on 
i look out. Either the speedometer’s a 
liar or the car’s been owned by a throttle 
hopper who's worn out the tires and prob 
ably the car's insides before their time.” 
‘But look at the finish.” said Fred, 
fondly stroking one of the fenders. "Looks 
almost new.” 
"Yeah, and (Continued on puge 118, 
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= HOME 


lipment for hi inatrument 


ITH apparatus costing less 
than two dollars to make, the 
amateur microscopist can now 
produce and observe polar- 


ied light, This opens up a field hitherto 
limited by the prohibitive cost of the re- 
quired accessories. It enables the ama- 
teur to witness the most beautiful phe- 
nomena and conduct. the most delicate 
investigations of which the microscope is 
capable. 

Nowhere in nature are to be found 
more astonishing and magnificent displays 
of variegated color effects or more exact 
delineations than those produced by po- 
larized light in its passage through a sim- 
ple slide made from a strip of mica, or a 
thin section of horn or quill. No degree 
‘of magnification, however high, will so 
clearly resolve the limits and boundaries 
‘of a specimen composed of layers nor- 
mally transparent to ordinary: light 

Polarized light differs from ordinary 
light in that the wave vibrations of the 
eam in all but one plane are retarded 
or filtered out. The amazing colors and 
definition visibie in the specimen, through 
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Lips FoR KEK 


‘CLAMPING SCREWS. 


USING 


which the light wave vibrations in the 

le plane pass, are produced by inter- 
rence. An example of such interference 
in nature is presented by the color rings 
‘one sees when lubricating oil is dropped 
in water, 

To construct the underneath part of 
the apparatus, the following materials are 
required: three glass photographic plates 
9 by 12 cm., or any flat thin glass of sim- 
ilar quality; some thin plate and strip 
brass; a few small brass machine and 
wood screws: a short Jength of threaded 
bbrass rod with a nut to fit; a spiral steel 


ING 


san 
cae 


SECTION AA. 


ORKSHOP 


A MICROSCOPE FOR 


hoe Light 
xperiments 


By H. J. SEXTON and 
O. M. FREEMAN 


we erystals. by polarised light 


CLAMPING 
SCREW 


No 8 GLASS 


PLATES 
PLATES ANGLE ADJUSTING 
) ARRANGEMENT 


Revowvine Stace 


oO 


[All parts of the polarising equipment are shown in the foreground of his view. At left is 


‘he polaricer; in the center, the analyser with lipped-ol cover glasses! 


‘or brass spring to surround the threaded 
brass ro 9 short tf place of copper 
wire; and a small brass. hinge, A little 
black varnish or enamel is required for 
painting one of the glass plates. 

For the construction of that part. of 
the polarizing apparatus which fis with- 
in the eyepiece, or ocular, of the micro- 
scope, from fifteen to twenty very thin 
Cbs.) flat, rectangular J4-in, cover 
slides anda’ small piece of thin, stiff 
cardboard ate equi 

A revolving stage is also needed, This 
can be conveniently constructed from a 

in, circular jar cover, some thin plate 
and strip brass, and a few machine screws. 
‘Two pieces of spring brass are needed 
for. holding the slides in place. 

‘Only ordinary ability in the use of tools 
fs necessary, and no tools other than 
those usually found in the average handy 


[ 


‘lah, the age 


man’s kit are required to do the work. 

To construct the undemeath part of 
the apparatus or polarizer, which fits be- 
tween the microscope horseshoe, the 
three glass photographic plates are thor- 
‘oughly cleaned of all film, and each plate 
is cut into four rectangular plates. of 
‘equal size by two lines drawn at right 
angles across its face with a glass cutter. 
(One of these twelve plates is painted on 
‘one side with a thick coat of black var- 
nish and allowed to dry. This glass plate 
with the black back is placed together 
with eight or ten of the other clean glass 

tes, and all are mounted together to 
form ‘a mirror, This mirror is backed 
with a Y4-in. thick piece of wood and 
then attached to a base made of the thin 
bbrass plate by means of the small brass 
hhinge, A method of adjusting it at any 
desired elevation is provided by means 


To opeRATE. REVOLVE 


EYEPIECE IN ORAW TUBE 


EYEPIECE 4X CONTAINING. 
1B 10 20 “2 (18) COVER GLASSES 
RESTING ON CARDBOARD ELLIPSE 


BACKOF THIS 
GLASS PLATE. 
PAINTED BLACK 


BRASS" 
HINGE 


MOVE EVEPIECE DIAPHRAGM 
BOWN To ACCOMMODATE 
CARDBOARD AND COVER GLASSES 


ANGLE 01 
alo FIXED BY CARDBOARD. 
REVOLVING STAGE 

FOR SPECIMEN 


UPPER LENS OF CONDENSER 
1§ REMOVED 


iagram showing how the apparatus ix set up for use with any standard mi 
‘he ocular to show position of cover glasses; and 2 template for cutting the cardboard 


ts 70.20 COVER 


GLASSES 


INCLINATION. 


SPLIT SCREW ARRANGEMENT 
FOR SECURING GLASS PLATES 
AT CORRECT ANGLE OF ELEVATION 


Rock asberton seen by polarised ght ale 

‘thouth no reproduction can even approninate 
We briltance of the 

Tnverting cover glasses Into ct 


of a split threaded brass rod with nut 
and a spiral spring as shown, Experiment 
‘seems to dictate that the angle this mit 
ror makes with the base for best opera- 
tion is somewhere between $5 and $7 deg., 
and varies with the number of sheets and 
the thickness and quality of the glass used 
for constructing the polarizer 

For that part of the apparatus which 
fits within the eyepiece, ot ocular, and 
which may be called the analyzer,’ it is 
necessary only to cut the piece of thin 
cardboard to the shape of the template 
provided in the sketch, and then paint it 
with the black varnish. 

“The corners of fifteen or twenty of the 
very thin cover slides are snipped off with 
Side-cutter pliers. Unserew the upper lens 
from a 4X eyepiece, or any eyepiece with 
the same or longer tube, and drop the 
elliptical. piece of cardboard within the 
tube until the edge of the cardboard 
touches the screen which is located with- 
in the eyepiece and which will have to be 
pushed down to accommodate the cover 
slides. Now drop the snipped cover slides 
‘on top of the cardboard, ‘The periphery 
of the cardboard ellipse should touch the 
eyepiece tube, and both cardboard and 
cover slides should lie snugly together in 
2 slanting position across the tube of the 
eyepiece. The template shown is designed 
for a standard No. 4X eyepiece, but any 
standard eye- (Continued on page 103 
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HOW TO BUILD A BEAUTIFUL 
WATER-LINE MODEL OF 


Americas Cup 


ITH the yacht races for the 
America’s’ Cup about to be 
held, model makers will 
building a miniature mod 


fone of these beautiful sailing craft 
this reason we are interrupting our 
of historic United States ships to s: 
racing yacht as our Model of the Moi 
No, 3.” The cup yachts look lik 
small a seale, but this model was de 
to represent Rainbow, the latest 

of the American yachis, 

The model can be constructed 
simply and quickly from balsa 
wood, dowel sticks, split bamboo, 
pins, paper, and thread. A com: 
plete construction kit with full 
size blueprint and enamels is 
available for 75 cents (see page 
102). 

‘To avoid the dificult. under 
water portion of the bull, the 
model fy of the waterctine type, 
mounted on a base block with 
sails bent before the wind and 
With a’ slight list to give the im: 


} hanging bow and stern, using the cross 
MODEL of the MONTH section diagrams as a guide, It is not 
necessary to make templates for so 
Leenelsed 4 model, and one cin ely on the eye 
| DESIGNED BY for balanced shaping, 


ani ~ . ‘Although the prototype has a_ slight 
Theodore Gommi sheer, it'would not be noticeable in the 
model, and the deck can therefore be left 
flat. Now get the slanting water line by 
pression of motion. sandpapering. the underside of the bull 
The hull, which is until only a thin edge of B shows on one 
in. long, is made side, while the full thickness of J remains 
‘of two pieces of balsa on ihe other. When satisfied with the 
specified in the list of shape of the hull, use very fine sandpaper 
materials as 4 and B. on all surfaces. Attach grab rails of split 
Fasten these together bamboo (GR and FR) to the deck, 
femporarily with a" With a thin razor blade, split A and B 
few drops of glue apart, Paint the edge of B a copper 
placed near the cen- brown, Paint the sides of A a lossy 
ter since they must white and give the topside a coat of light 
be split apart later for buff to resemble the pine flooring of the 
painting. Mark the deck 
lines of the bow and Cut the hatches 17 and carve the boat 
stern shown in. the G, ‘These are of mahogany in the proto- 
side elevation and cut type and should therefore ‘be. finished 
down to these lines with a mahogany varnish stain, If none is 
with a sharp knife. available, however, the same brown paint 
‘Then mark the shape used for’ B can be used for these pleces, 
of the deck shown in The large hatch is made of two pieces 
the plan,and-cut away fastened to the deck and a third piece 
fastened to one of these. 
Tnsert in their proper places the eight 
cescutcheon pins. (Continued on page 101) 
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Riccing 


gene (Ore.) Craftsman Guild, W. 1. King is president, 


x 
CN crocker, vice president, Dr. W. B. Lee, secretary 


National Homeworkshop 
Guild wi 
competi 


conduct greatest 


‘ion of its kind.... 


Awards to be made inten 


separate classifications 


RIZES totaling $2000 in cash and 
P eh aver tropics wil Be awarded 


in the first nation-wide contest of 

the National Homeworkshop Guild. 
In variety and general, scope, it wil be the greatest 
event of its kind ever held. For the first time it will 
give amateur crafstmen from coast to coast an oppor: 
tunity {o show what they can do in a friendly national 


competition based on merit alone. 

‘The home workshop field is so immense that the con- 
test has been split into ten divisions, with thirty-eight 
rizes in all, In each of the first nine divisions, the first 


‘or trophy; the second prize, $65 in cash; and the third, 
Sis. The tenth oi ind sweepstake prize do- 
hated by Porctan Sexexce MoxriY for the club 
‘scoring the most points in all the other divisions. It 
will be a silver cup and $200 in cash. ‘The detailed list 
Of divisions, prizes, and sponsors is given at the right 

‘The Guild is able to offer this remarkable array of 
awards because of the generous support of the national- 
iy known manufacturers af bome workshop tools, equi 
‘ment, and supplies listed in the accompanying tabula- 
tion,” Eich company is sponsoring one division of the 
Contest and donating the various prize in that division. 
Porvtan Sctexer Moxtnty, as the official magazine of 
the Gull, will bear the general expenses of administra- 
tion in addition to. providing the sweepstake prize 

‘As previously announced (P. S. M., Aug. 84, p. 74 


and Sept., p. 79), the contest will be open to ail clube 
now affliated with the National Homeworkshop Guild 
for to be organized this fall. In order not to inter- 
fere with the annual exhibitions of the local clubs, the 


national competition will be held late next winter, prob- 
ably in March. Entries will he shipped to a centrally 
located city—Chicago, in all likelihood—and there 
judged by a committee of craftsmen and experts, a ma- 
jority of whom will be chosen from outside the Guild 
to insure the utmost impartiality. The awards will then 
be announced at a national banquet of the Guild at 
which as many members of the affiliated clubs will be 
resent as may find it convenient to attend. This will 
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Thirty-eight Prizes Now 
Listed in Nation-Wide 
Craftwork Contest 


Club Woodworking 


The Stanley Rule & Level Plant, New Britain, Conn, 
FIRST PRIZE . . ;. . «Silver trophy and $100 
BEQOND PRIE! 50, Gata sls ol ee 
THIRD PRIZE Ya 52s is ls jsype Pegs eee ee 


rs Sporaered by 

Millers Falls Company, Greenfield, Mass. 
FIRST PRIZE . . . . - . Silver trophy and $100 
SECOND PRIZE... 2 ee ee es 


Fd 


Furniture Made with Hand Tools 


Sponstoed by 
E. C, Atkins and Company, Indianapolis, Ind. 
FIRST PRIZE . . . . « . Silver trophy and $100 
SECOND PRIZE. os ie Statin o> ate Se 1B 
THIRD PRIZE . 


Sponsored bay 
‘The Delta Manufacturing Co.. Milwaukee, Wisc. 
FIRST PRIZE . . . . . . Silver trophy and $100 
‘SECOND PRIZE Pecan Sarees) 
THIRD PRIZE eis 


Veneering and Inlaying 


Sponaceed by 
The Casein Manuiacturing Company of America, Inc., 
New York, N. Y. 

FIRST PRIZE . . . . . . Silver trophy and $100 
SECOND PAVE : .. . - Prac. 
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‘Sponsated by 
Greenlee Tool Co., Division of Greenlee Bros. & Co., 
‘Rockford. I. 


SECOND PRIZE . 
‘THIRD PRIZE 


Sponscted by 
Henry Disston & Sons, Inc., Philadelphia, Pa. 


FIRST PRZE , . . . . . Silver trophy and $100 
SECOND PRIZE : 


Model Making 


Russia Coment Company, Gloucester, Mass. 
See eR ee 


SECOND PRIZE . 
THIRD PRIZE . 


Decorative Metal Work 


Seonsoted by 
‘The Carborundum Company. Niagara Falls. N. ¥. 
FIRST PRIZE . . .. - . Silver trophy and $100 
SECOND PRUE eee ee 6S, 
‘PHIRI ERIZE Shieh a eet shrnsees as 


Grand Sweepstake Prize 10 


Sponsored by 
Popular Science Monthly, New York, N. Y. 


POINT PRIZE... . . . Silver trophy and $200 | 
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roman seiner 
Wowrmey 


be the first great get-together of the Guild and un- 
doubtedly the forerunner of what will become, in later 
years, an_ annual convention, 

Each club, whether large or small, will have an ex- 
gelleat chance to win honors in the compstition, ‘That 
is because there are so many prizes and the class 
tions have been so carefully worked out 

There are really two types of prizes. One group will 
bbe awarded to the local clubs in recognition of successful 
club activities, The funds will go into the club treasur- 
fes and the cups will become the property of the clubs 
for display in their meeting rooms. The other, and 
larger, group of prizes. will be awarded to individual 
members of the clubs and will become the property of 
the craftsmen who win them. 

The clu prizes are thos lied in Divisions 1,2, and 
10. In Division 1, sponsored by the Stanley Rul 
Level Plant, the awards will be for the best woodwork: 


ing, and finishing, ‘The actual project may be a piece 
of fumiture, something useful in the way of equipment 
for the shop, house, garage, or garden, a toy or nov- 
elty, a model, or anything the club wishes to submit 


provided it is' essentially a woodworking probles 
"The prizes in Divison 2,” "(Confinted on pase 04) 


Jig-uzwed noveltien made by Dr. Lee, who is active in 
ithe ‘Eogene Club. He serves a1 secretary and treauret 
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Tent Garage 


FOLDS UP 
INSTANTLY 


I' YOU had just bought a n 
bile and there was 90. gara 

able near where you lived, what would 
you do to protect the finish’ of the car? 

‘Faced with this problem, Allen P. Smith, 
of New Rochelle, N, Y.,'found a clever 
folution by building "folding awning- 
cloth cover for his car that completely 
protects it from the weather. In fact, it 
Keeps the car free from dust even better 
than does the ordinary home or public 
garage. 

"The design is remarkably simple and the 
cost is low. ‘The awning cover has two 
ribs, both of which are hinged by means 
of stove bolts to 2 by 2 in. stakes driven 
deep into the ground, ‘The ribs themselves 
are made of 2 by 2 in. stock reénforced at 
the upper joints by pieces of boards nailed 
across the comers. ‘The outside dimen- 
sions of the boxlike wooden housing which 
protects the awning cloth when folded 
down are 8 by 8 ft 

‘As the illustrations show, the car is 
backed into the opening in the U-shaped 
box until the rear wheels strike two large 
rocks, which stop the car at the proper 
point! Then the waterproof canvas cover. 
which is made in three pieces. is folded 
over inside the U, and a pull on one of 
the guy ropes swings the cover up out of 
the box and forward over the car. Snap 


igh 


™ 


itficul 
The guy ropes extend back over the 
ribs and are anchored at the back s0 that 
palling the cover in place puts no strain 
on the awning cloth. ‘Stranded wire cable 
side guys also are attached to one rib on 
each side and fastened to stakes to brace 
the structure against heavy side winds, 
‘The rib that swings farthest forward is 
just enough smaller than the rear one so 
that it nests inside it when in the folded 


‘The front endo 
nde of the 


position. When the cover is up, the rear 
rib stands almost vertically, and the for- 
ward one tips out over the hood of the 
car, Raising the cover takes but little 
ooger than opening and closing the doors 
of a regular garage —ALraco P, LaNE. 


BUSHING HEAVY-DUTY LOOSE PULLEYS 


Most shops have their quota of loose pulleys 
that have to be rebushed frequently, regardless 
‘of the type or quantity of oil used. This, of 
course, is due to short belts that must be kept 
tight. ‘One such pulley was improved by bushing 
it as shown in the accompanying drawing, ‘The 
tight pulley is marked A. The loose pulley B was 
bushed as shown, and a reservoir D was cut into 
the special bushing and packed with a strip of 
felt. Oil grooves C were cut from the reservoir 
to within 1/16 in, of the end of the bore. ‘The 
collar is a snug fit on the shaft and held in place 
by a set screw. By this means a longer bearing 
Was obtained and 2 good supply of oil insured. 
Previously this pulley had to be rebushed about 
every three weeks—F. J, Witweta. 
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Donald 
W. Clark 


NEW SIMPLIFIED MODEL OF 
A FAMOUS FIGHTING PLANE 


0 WELL bas the Curtis Hell Diver 
maintain fame and popularit 
sa fighting plane, that many read 

ers have asked us to inclade a }4-in. model parts shown in the upper photograph. 
of it in our series. Plans have therefore Either balsa wood or soft white pine 
been worked out for it uniform with those may be used for the fuselage, 


previously published for other outstand~ 
ing airplanes. The model has been so 
ified that it requires only the few 


If neces- 


parva from which it iw made, 
how the ocke 
flaked by flag 


sary, two or more pieces of pine may be 
slued together to get the desired thickness 
The fuselage should be sawed out and 
rounded, the tail slots cut with a hack-saw 
blade, and the cockpits cut and filed, Cel- 
luloid or cellophane is used to cover the 
cockpits, with balsa wood strips for sup- 
port, as described later. The cowling is 
tumed on a lathe if one is available; if 
not, it can be made of balst wood. 

‘Gn each end of the wing blanks, mark 
the wing section and plane down to these 
lines. Itis best to make the wings, top and 
bottom, in one piece each. Cut’ the top 
wing, which should be about 1314 in 
Jong, into three pieces. Keep well away 
from the ines to allow for fling and the 
proper  sweephac tom. wing 
should be about 111% in, long, cut in halt 
and shaped to the curves of the fuse 
lage. This can (Continued on page 107, 
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Useful Kinks for Motorists 


Starter Motor Turns Crankshaft During Repairs 


Balancing Repair Boot 


HEN a repair boot is applied to a 
Worst nthe shoe 02 fret 


certain amount of weight is added at that 
Point and a shimmying front wheel may 
result. To avoid this, place two boots in 
the casing, one over the break and the other 
‘at a point directly opposite the break. 
‘This wil add weight at two points, 180 de- 
‘grees apart, with the result that each boot 
will counterbalance the other.—J. E, H. 


Uses Compression to 
Break Gasket Head 


BREAKING the cplinder-head gasket 
seal when making repairs will be great~ 
ly simplified if you will rely on the force 
of compression of the motor instead of 
{your own muscle. Simply remove al of the 
Cylinder-head boits and, leaving the spark 
plugs in place, give the motor a few tums 
‘with the crank or the starter motor. 
Enough pressure will be generated inside 
the eylinders to break the seal and loosen 
the bead. “Many times the gasket can be 
used over again—M. L. W. 
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"HEN work is be- 
jing done on con- 
necting rod bear 

itis necessary to 

Change the position of the 

crankshaft from time to 

time, This means that if 
the bome mechanic is work 

{ng alone, he must crawl 

‘out from under the car re- 

peatedly to man the crank. 

1 get around this by using 

the starter motor as out 

lined in the sketch. Firs, 

U connect a spare startet 

pedal switch to two pieces 

of heavy cable. Then I 

Wire the two remaining 

ends of the cables to the 

starter switch on the car. 

By making the cables long 

enough, I can operate the 

starter motor from any po- 
sition, To reduce the load, 
unscrew several. spark 

plugs—L. Vax T, 


event AL ov 
‘wiao BOs 


Squeaking Hood Due 
to the Worn Laces 


JF_YOUR hood squeaks, nine chances out 
‘of ten itis caused bya worn hood Iac~ 
ing, If no web hood lacing is handy for a 
replacement, you can use a length of insu- 
lated wire of the ft, two-wire type to 
make the repair. Simply cut away the in- 
sulation at the points where the rivets are 
to 40, spread the two wires with an ice 
pick rather pointed tool, and insert the 
rivets —R. 


Suggestions from Our Readers 
That Will Help All Who Work 
on Autos Make Their Repairs 
Quicker and with Less Effort 


Twisting Big Help in 
Removing Valve Springs 


ON CARS having mushroom type valves, 
removing the valve springs some: 
times proves to be quite a job. Generally, 
this is caused by the fact that the spirals 
of the spring catch on the grooved end of 
the valve stem, Instead of resorting to pry- 
ing and pulling the next time this happens, 
simply, twist the spring as you would in 
loosening a screw, ‘The tip of the valve 
stem will follow along the pitch of the 
spring, forcing the spring free—C. B. 


ae 
oe 

aS 
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Coil Spring and Waste 
Makes Oil Rod Wiper 


A STIFE coil spring stufed with cotton 
waste and mounted on the rear parti 
tion of the motor compartment on your 
car will serve as a handy oil gage wiper. 
Sinply sticking’ the il rod through the 
waste will wipe it clean and allow an aceu- 
rate oil level reading to be made. Being 
hhoused in a spring, the waste can be re- 
newed easily. A cylinder of wood forced 
into the rear of the spring and held with 
staples will make it possible to fasten the 
‘wiper in place with a screw—R, P. 
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‘Tennis Table 


WHEELS INTO GARAGE 


sround, it is possible to make as short tums as necessary, 

‘Use hardwood for the main frame member of the dolly, fin- 
{shed to 74 in. thickness. Uprights, between which the table top 
is clamped by window clamps, are screwed to the chassis, Wood 
ales are set in the Iatter as shown, with holes bored through for 
pipe axles of about 76 in. outside diameter. Make each wheel of 
{wo disks of 3-in, ‘hardwood, 6 in, in diameter, glued and 
screwed together. with the grain at right angles. Each wheel 
Should have a bushing cut from a section of brass tubing. —HL. 8, 


‘The table top can be 
moved single handed 


FULL-SIZE table-tennis or. ping- 
pong ‘table requires considerable 
floor space, but, by building it 

cording to these drawings and mal 

small truck or dolly for moving it, the 
storage problem is easily solved. 

‘The table top, 5 by 9 ft, is constructed 
of matched pine and assembled on three 
2 by 2 in, sills. A molding is put around 
the edge, fash with the top, and the top is 

laned and sanded. A dark green will be 
jound a restful color for the eyes. The top 
rests upon two sawhorses of standard con- 
struction, 

‘The dolly has s short wheel base, there- 
fore it is easy for a woman or child to 
move the top in and out of the garage. By 
tilting up one end as it rests on the dolly, 
thus bringing one pair of wheels off the 


EASILY ASSEMBLED CHILD'S DESK 


= board may be used. The 
i board is important because it 
fens the end boards that form 
the legs, 

Round all, comers, sandpaper 
carefully, and paint the desk. You 
will find’ it 
as useful, piece of child's furnk 
ture—Honeer Kiooex 


sao HIGH 


Asbestos rope Ua tnld in the groove of the 
‘Rae cover te prevent suot from leaking ut 


SOOTPROOF COVER FOR 
FLUE IN CHIMNEY 


TPE ondinary thin tn cover used over 
flue openings in chimneys does not al- 
ways prevent fine soot from leaking out. 
‘Any’ lnevenness in the wall surface, 
weakening of the spring, and contraction 
and sion of the tin will spring the 
‘edge of the cover out just enough to per- 
‘nit an unsightly and almost unremovable 
blur of soot on the wall around the lower 
part of the hole. To prevent this, lay a 
PARAFFIN SEALS PHOTOGRAPHIC DEVELOPERS length of 34-in. asbestos roping on the 
side of the circular piece, of tin in the 

Iy KeEPtyc stock solutions such as pho- tightly and then immersing the cork and groove at the outer oke A thin layer of 
tographie developer, which oxidize in con- mouth of the bottle in warm parafin. The flue can be applied to the tin to hold the 
tact with the ar, iis essential o have an parafin should be no hotter than ‘neces- roping until the cover has been pressed 


ALTHOUGH it will give years of pleasure, 
this child's desk takes Only about half 
day to make, Tt resembles a slant-top desk in 
appearance, but has been simpliied to save 
time. 

‘A few 1 by 12 in. boards, when surfaced on 
all four sides, will be just the right size. Clear, 
\well-seasoned wood isthe best to use. The desk 
top can be pieced out in the back as shown, or 


Arig sea. An entirely satisfactory seal Sary to melt it, as there i danger of into place. It will then be found that 
can be formed without the use of rubber breaking the bottle if it is applied too no soot can escape to leave marks on the 
Stoppers by inserting ordinary corks rather hot—J- W. Expsox. wall—Fraxe W. Bestiry, Je. 
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Britiant Big Enlargements 


Made By New 
Grainless Developing 


Process 


BY KENNETH MURRAY 


y¥ MEANS of a new type of photo- 

‘graphic developer, an ordinary box- 

Eamera negative can now be treated 
40 a8 to stand enlargement up to 10 by 15 
ft-—big enough to cover one wall of the 
‘average room, What is even more extra~ 
‘ordinary is that the enlargement will still 
retain the brilianey and detail of a coo 
tact print. 

‘Those amateur tographers who read 
the article by Fre k D. Ryder, Jr., on 
the fin in development of negatives 
(P. S. M,, June '4, p. 84) will be en- 
thusiastic over the perfection of this new 
developer. Negatives developed with it can 
be enlarged over forty times without grain. 
Unless you intend making photo wall mu- 
Blinn = eee oe Coy 
Progress Exposition this year, you 
Rat es ued overs, be cones 
‘of such mammoth size, The real thrill will 
ome from making big enlargements from 
Liny, interesting portions of either regular 
for miniature-size negatives. Exposures are 
Pane the usual way without increasing 
the time, 

You can make the developer yourself 
without trouble, but an understanding of 
its action is first desirable, Regular devel- 


oF not, 
scopic grains of silver in a ne 
new developer does not. Tts action is phys- 


fcal and it makes each si 

by “lating” ate, ft 
if you were to place a teaspoon 
in a silver-plating bath. Another 
peculiarity is that it is possible to 


‘You can develop the films by 


band in a tray or a jelly glass, but as this 
Laced eet te cet 
made of }4-in. plywood and is 1 in, long- 
er than the film strip. It is deep enough 
fpieacin Sot coor 
stein er es 
ends will hold down the ends of the film. 
‘Both the lid and the mouth of the tank are 
rabbeted to form a light trap. The parts are 
put together with short nails and water- 
proof casein glue, after which the tank 
‘must be given several coats of dark lacquer 
‘ora coat of asphalt varnish, The light trap 
should be coated with non-reffecting black 
wall-board paint, In no case should a metal 
tank be used, unless the metal is stainless 
steel or all of the metal parts can be 
conveniently waterproofed with varnish or 
aera 
Sree eee 

Sn eae 
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For exacting 
amateurs 


most versatile of Kodaks 


PRECISION camera... European 
type—the Kodak Recomar truly 
meets every photographic test. 
Its Compur shutter splits a second 
into 1/250 (1/200 on the Recomar 
33)» provides seven other accurate 


automatic speeds . . . has a built: 


fA4.5 lens makes brilliant pictures 
under difficult light conditior 

Has double-extension bellows 
micrometer screw focusing...ho 
ground-glass focusing back . . . ris- 
ing front . . . both eye-level and re- 
flecting finders... spiritlevel. Supple- 
mentary long-focus and wide-angle 
enses, extra, Uses plates, cut film, oF 
film packs. 

Covered in leather—the Recomar 
comes in two sizes. Model "18" —for 
244x344 inch pictures, $46... model 
*33"—for 344x4'4 inch pictures, $55. 

. 


‘A WIDE CHOICE OF FILMS . «Film packs, ext 
fm, or plates may be wed in the Kodak Recomars 
Kodak Vericheome, "SS," or fae grain Panaromic 


‘The fons, double-catension bullows allows you 10 


port. 
fr hee inexpemsive Phototood bulbs 


IF UT ISNOT AN EASTMAN, IT ISN'T A KODAK 


OCTOBER, 1934 ” 


Shavin 
jackec fa what 
tomer to hill 


But Colgste's Rapid: Shave Crear i dif 
Bec 
Whole semi 


ips up irwo 
F these yb 


LARGE SIZE TUBE 


onty 2OF 
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PARDON, SENOR...BUT 
YOUR WHISKERS CUT 
LIKE BULL'S HIDE 
BECAUSE THEY RE 


WATERPROOF.. 
UKE A DUCK'S BACK! 
COLGATE'S | 
DE-WATERPROOFS 
"EM...MAKES SHAVING 
EASIER, AND IT COSTS. 
ONLY 25¢ 


siren 
cleaner. The lage 336 tube is 
Bay i. otodey? 


DE-WATERPROOF 


your whiskers—and 


make shaving easier 


_—$—- _— 
LAYING OUT AN ELLIPSE 


WITH WOODEN STRIPS 


WW 20D WORKERS sometimes have to lay 
ata large ellipse. This may be required 
for an arched trellis or other garden work, of 
‘even fora piece of furniture such as the scoop- 
Seat stool described in a previous issue (P.S 
Feb, 734, p, 80). An easy way to do this is 
‘hown in the accompanying Hlustration. Lay 


‘Sith oe anen, he third arts the align 


‘out the tio axes at right angles to each other, 
Nail a strip of wood above the long axis (or 
tse the Jong edge of the board to be cut) and 
fone short strip to the right of half the short 
axis, Make a marker from a third strip of 
‘wood by driving brads through it spaced as 
Indicated, By holding the two brads that are 
closest together againat the strips nailed. slons 
the axes, the thid nail will mark the desired 
curve, Then shift the short strip over to the 
Tettside of the axis and draw the other quarter 
if the ellipse TL H, 


PORTHOLES ON MODELS 
PAINTED WITH STICK 


SMALL wooden 
| AXaower, sand 

papered at one end 
to the desited ‘a 
Imeter, forms a good 


tool for painting the 
porthole on minis 


skram. To avoid ge 
ting too meh paint 
fon the dowel, thu 
eausing a Biot on 
‘use thick paint 
oats H. Divas 


FA PLAIN steel 
wedge i used 
tool handles, sind 
the thin edge toa 
plot as shown, and 
nthe body ofthe 
‘wedge del ah 
approximately 
center, Tt wil 
more firmly than 
Gen a notched oF 


nd kegs, and 
the hammer handles, always came loose, re- 
tardies af what wedges I used, until 1 tried 
this type. They are made inthis instance 
from worn-out blades of heavy-duty can 
openers —Cursiars L. H. INTEMASS. 


ROLLING-PIN SQUEEGEE 

For rolling wet photo prints on squeegee 
plates, an ordinary wood rolling-pin is heavier 
than the usual small hand roller, and its greater 
ismeter makes the Work eader—N. N. E, 
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| course, place the work directly on a level 


JACK GIVES PRESSURE 
» FOR VENEER PRESS 


JE, THE lack of press retards you ia 
doing veneer work with the large Variety 
of beautiful veneers on the market and 
now so easily obtained, you can devise an 
inexpensive press of your own by one of 
the following methods. 

If your shop is in a basement with a 
floor af earth or concrete, cast a concrete | 
bed large enough in surface era to hold 
any work you may want to do, and of a 
hheight to suit your convenience or in pro- 
Portion to the ceiling height. It is suggested 


and you fe free 
_ Ais mind L 


1 very liquid cement and sand | 
toe used for the top coat, which | 
should be 3 or 4 in, thick. This is self~ 
leveling, | 
‘Cut iron rails, if they can easily be ob- | 
tained, in such lengths that they will form 
a crib in the shape of a py 
ad, Th place of iron, wood 4 by 4's or | 
‘be used. This crib goes on 
ks of sulicient 


q 
‘Between the top of the crib and the bot- 
tom of the ceiling oF floor above, place an 
‘automobile or screw jack for’ applying | 
A screw jack is easier to handle. 
istance from top of the 


‘This fall give that youngster the mur thinking. 


‘ceiling te'too Tar to bud « cxib for ose giftof freedom fromtheeramping _Try it. Borrow a Corona port- 
‘with the jack, the space can be adjusted | slowness of his own handwriting. able typewriter at your dealer's 
with a wooden column—a length of 6 by 6 A Corona speeds words, work, for a week. And ask him about 
or 8 by 8. thought,mind.Youlearnquickly. the partial-payment plan that 


a oe ear ted oe Ot | You write tirelessly. The sheer makes owning a Corona so 


concrete floor, but it will not be so conven- | About Corona: All Coronas are portable—but not all portables are Corona, There aro 
tent, Where itis impractical to pour the | Corona meedele from $2450 to $60, The longest experience in making portable type 
concrete, a heavy wooden bench can be | writers is back of every onc. Interesting booklets sent free on request. 

foods thts cote very stil anf have gs ie 7 


Soe eek les 

TE peter h cine awit foe PORTABLE 
singbsls can be cit und used ioled of eWaITER 
ei when wpoigig prose Pals 


| and ropes will make it casy to handle | | © Smith & CORONA TyrewniTERS INC SYRACUSE NEW YORK 
1 € sat SANOAKD THEWETER # CORDWA FORTARE VV BURKATOR w CORONA ADOING MACHINE 
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FORDS AND CHEVROLETS 
CAN HAVE PUROLATOR PROTECTION” 


‘This is in answer to the many inquiries 
that come to us from Ford and Chevrolet 
owners. 


Fords and Chevrolets are not equipped 
‘with an ol filter at the factory... but your 
‘own service garage is now prepared to fur- 
nish and install a Purolator Oil Filter... 
especially designed and engineered for 
‘these two jobs. 
[AND YOU COULDN'T MAKE A 
BETTER INVESTMENT. 

Jf you ate using a good grade of oil a 
‘genuine Purolator Filter will keep it 30 
‘lean and effective you can safely lengthen 
the time between crank case deainings. 

‘Your Purolator will extch and hold the 
dirt and grit and fine metal particles and 
hhard carbon that settles in crank case oil 
«+ will keep these grinding, abrasive sub- 
stances out of the oil stream and away 
from your engine . .. will lengthen it life 
and its smoothness of operation. 

eis these destructive settings that wear 
‘out bearings, score cylinder walls... ause 


‘costly repairs and replacements . . . send 


“The economy, the long life and the satis 
{ing smoothness of operation developed 
by the use of a Purolator Oil Fler is al 
ready known (0 millions of experienced 
motorists. For its use as original equipment 
is 10 longer confined to high-priced cars. 
Apart feom these two makes, mote than 
70% of all cars sold ia this country ducing 
the firs six months of 1934 lef the factory 
equipped with « genuine Purolator Oil 
Filer, 


‘The cost of a complete Purolator Filter, 
especially designed for Ford and Chevrolet 
passenger cars or trucks and including all 
the necessary fittings, is only $5.00, plus a 
small charge for installation, 


Ik will pay for itself many times over... 
both in actual dollar savings and in sa 
faction, 


If your own favorite service garage hasa't 
yet been supplied with this material, just 
lip and mail this coupon. 


‘We will tell you how you can be promptly 
served, and will also send you an “Auto 


Almanac”. . . an unusual booklet . . . 
interesting and instructive. 


PUROLATOR 
The Oil Fier on Your Motorcar 
Licensed Under Sweetland Patents 


CELLULOID TOYS SERVE 
AS DRAWER PULLS 


ing a childs combination desk 
rey Twas at a loss to find 
Appropriate drawer pulls wat 1 chanced upon 
the idea of using the heads of small celluloid 
animals, After purchasing ‘several eliferent 
Animals, T cut off the heads at the shoulders 
And filed some with a plastic wood composi 
tion and some with plaster of Paris. While the 
filling was stil soft, T inserted the head of a 
‘common screw hook with the screw project= 
ing. ‘The plastic wood composition, T-discov- 
fered, made a harder and lighter pull, but left 
the eellaloid soft for a time 

T have also used the head and neck of 
gras fastened to a screw eye {or 8 coat 
Frook, and the bodies of animals ext in ball 
lengthwise for handles on chests and relief 
‘work on boxes and furniture, 

“Another use of celluloid is in making at- 
tractive pendants from natural flowers. Stal, 
‘compact flowers ive the best results. The el- 


removers of solvents. sold 10 
trood compositions, Cut scrap cellulol into 
small, pieces and place ‘them in a larze- 
‘mouthed bottle that can be corked. tightly 
When not in use. Pour some of the liquid on 
them and set away until dissolved The mix- 
ture should be about like heavy Tiquid glue 
‘Cut-off the sems of the flowers to be 
treated close to the hase and insert a sharp- | 
‘ened match stick to hold them by. The first 


ing the excess 
around until it 
starts to set, Blow 
fon it gently and it 
‘will gradually sti 
fen a0. that 


Brush until the de- 

red thickness Is 
ned 

a mt tochia styl 

Scgeninanderigsetem — Goleceay be ud: 
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MARKING PATTERNS FOR 
CURVED SURFACES 


N CARVING the ornamentation on fur- 
niture or other objects, it is often neces- 
sary to make several parts alike. To do this 
property, especially if the desian is inteicate, 
‘marking pattern must fst be prepared. It 
is easy enough to cut a pattern for a desizn 
fon a plane of a cylindrical surface, but aot for 
‘a surface that curves more than one way, 
like that of a turned vase or lamp base, of 
the upper part of a Queen Anne post fo 
Stool oF bench. A piece of paper or eardboar 
annot be cut to fit such forms, but gumme 


paper tape, tke that used by merchants 
eal packages, can be made into very” good 
patterns for auch jobs.” Tt should, however, 

rut-quite narrow, from Yh to 14 in 
ist cover the portion of the wood that Is 
to be ‘carved with thin Use paper. Just 
Dress it on firmly: the wrinkles will be too 
thin to hurt. Molten a narrow strip of the 
cummed paper and lay it across the ti 
paper. Let it extend a little beyond the ed 
ff the tissue paper, v0 that it clings to the 
twood at the ends and hols both elf acd 
the tissue paper in place. Then, in the same 
manner, lay on other strips. both crosswise 
find lengthwise, all-over the surface to. be 
carved, until you have built up a shell thick 
fnough to serve as substantial material Cor 
the marking pattern. Outline the design on 
this shell of gummed paper and cut it out 
With a sharp-pointed Knife or a small chisel 
‘The pattern may: then be lifted from the 
‘wood as the tisue paper beneath it prevents 
sticking, The gummed paper left around the 
feces may be scraped from the wood with a 
Knife or scraper, and the wood touched up, 
with sandpaper. 

‘A marking pattern carefully macle in this 
way holds its tha 
the surface for which it 
inde to se 


GLASS JAR KEEPS WOOD 
COMPOSITION FRESH 


Wrtex wood composition of the nitro-cel- 
Ise solvent type will not be used entirely 
within several months of opening the ean. the 
Contents should be removed and placed in a 
lass jar with a tight lid. The hall-pint jars 

‘which ‘mustard. is sometimes packed are 
suitable for this purpose as they take a ree~ 
tar fruit-jar lid’ and. rubber. The oriinal 
containers are not so air-ticht; besides, the 
Solvent has a corrosive effect on. the tin <0 
that even if the composition is softened with 
solvgnt, itis likely to be found Tull of Uny: 


Thasit Cote 


Now you a eno wine 


long comfort through 
directed heat! Radiantheat raysthat 
warm every surface they touch, 
are sent out by the patented 
shutter-like heat projectors on 
three sides of the new Heat- 
Director. This radiant heat warms 
floor, footstool or easy chair, ac 
cording to the angle at which you 
open the heat projectors. 


The Superfex Heat-Director is 
simple, practical, trouble-free. Set 
it up and connect to a flue like 
any stove. There are no moving 
parts, nothing to get out of order. 
The powerful vaporizing burner 
responds instantly to a turn of the 


For one-room chilly spots, get @ portable 


Oil Burning WEATI 


(PRODUCT OF PERFECTION TOE C0, Diet 


particles of rust—Harouo R. Sarit 
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SUPERFEX 


PERFECTION STOVE COMPANY, 7708-4 Piatt Ave, Cleveland, O. 


For the first time a stove 
that DIRECTS the b moe 


valve, giving a wonderful heat 
volume in a hurry. It is easily 
regulated for milder weather. With 
the Heat-Director’s flexible con- 
trol, there are no sudden changes 
or extremes of temperature, 


‘The removable fuel tank holds 
‘enough oil for as many as forty- 
six hours of comfort. Connections 
for outside fuel storage are also 
available. 


See your dealer's display of Super- 
fex oil burning heating stoves. 
There are seven models, three 
HeatDirectors and four Radiating 
heating stoves. Send today for our 
free booklet illustrated in color. 


portable Perfection al burning roc heater. 


OVES 
vay 


SEND FOR 


FREE 


BOOKLET 


8, 


What you GET 
with them—you 
buy for THAT! 


POPULAR 
DEER RIFLE 


epee 
Tega 
para eee 
Secale 
See 

sheep—dithcule long shots at 
saeeee mu 
aoeehcs 
freee 

Pe IRC en 
fe aeaeeiemras 
oceania aati 
‘Well-curved pital grip sod deep, well ound 
iio Rarraicues 
eared tl pets St 
seen resi Sree 
Satie at eeeetiare aty 


Exualy impose and as highly improved as 
the chester Rifle you select, Winchester 
‘edb se wih ‘Whochester Ri ent 
Segcteh tnposie vs te eames 
telly Fe psn Ue 

Se. Het A 


See them at your dealers'TODAY 
‘Ask for Model G4 Rifle folder—FREE 
WINCHESTER REPEATING ARMS CO. 
DEFT. 34¢ NEW HAVEN, CONN. USA, 


a 


Wooden Monkeys 


er 


-—2zy—_+ 


HEN thee acrobatic monkeys go 

into action, everyone wants to koow 

‘what makes then work. First they 
thang by their bands and then, Nop! and they 
all tuen somersaults and hang. by ther fee! 
its an old trick dresed up in a new way and 
ite mysteriow even after you uadertand 
flow they are constructed. 

Bach mokey—you cam make 8 many ae 

wit please—is tared from a ple of 
Irom sf to 34 in. thick, 27 to. wide, and Stn 
Tong, Taper the ends with a block plane of 
‘wood raspy and Smooth with file and sand- 
Paper. Stain or paint them brown, and thes 
alot the faces, Engers and toes as suggested 
{i the illustrations Dowel ' in. in. diam- 
eter and 234 in. long are glued into the frst 
‘monkey es shown om the drawing (or plain 
Fock tnstead of 8 monkey may be used as 
ilustrated tm the photopraph) 

“The monkeys are fastened together with 
in. colton tape and. small carpet. tacks 
ibe: No. 1 are nailed to the Back of moo 
ey dy then stretched over its front and nailed 
to the back of B. Tapes No. 2 ako start on 
the back of 4, pass over the front of B, and 
end on is Bock, Tapes No.3 start under tapes 
No. 7 on the front of B, pass over its back, 
snd eed on the front of ¢, and so on, Each 
fonkey, with the exception of the fist and 

as 2 pair of tapes stretched both over 
‘5 front and back. 

"To make them do stunts, turn the handles 
tualf'a turn in ove direction and thea alfa 
tum in the other direction. The faster you 
oh, toe faster thay wee 


‘Turning the upper block 


PERFORM 


~ Acrobatics 


This toy is well sited te 
window display pur it 
made Tong. enough +0. that 
can be worked mechanically 
from above without being 
sce onthe ret Any se 
‘of monkeys may’ be used 
You can change the desizn 10 
clowns or bears if you lke, 
for paint monkeys an one side and ‘bears on 
the’ other, which makes the acrobatics even 
more mystifying —Cuuanurs H. ALDER 


HAT SUPPORT COMBINED 
WITH COAT RACK 
JESIGNEDIod 38° — 
‘without touching the 
Tai cad geting out 
Sahay i at od 
teat book iat 
See” par ad 
Goes Gewti * 
"The metal par of 
cere 
ue tome ak 
s 
bo 
Hess of vip of we 
Bie aes Bat 
feat coma tae ccmmay. ebay 


for’ band iron, about 
16 by % by M4 in. 

ound off the coat hook smoothty with’a file 
‘Then clean the bracket with emery cot, al 


r 
Ba 


J 44 


Betore "being “bent, 
the iron may be ham: 
mer-marked, if de- 
Sized, with a'ball-peen 
hammer. Make the 
two 90.des. bends in 
‘2 machinit’s vise and 
the circular bends over 
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‘When the support is screwed to the hook rail 


ter which it maybe lightly oiled, waxed, lac 
ante 

‘ooden block, $4 in. in diameter, is 

bn’ screw chuck and sanded, stained 

and shellacked. Its fastened to the bracket 

‘ith a single In, No. 12 wood Screw from 

Below Sane Lavras 


SIMPLE WAY TO MAKE 
AN ARMCHAIR TABLE 


‘With this one-tegged ta t 
work In comfact while aitting in an armchair 


NE-LEGGED tables for wse across the 
ms of an easy chair are usually: made 
with a framed-up top and covered with fab 
He like a eard table, but a much simpler way 
to construct one fs shown in the accompany 
ing. drawings. Such a table enables one to 
write, drave, study, oF play solitaire in com 
Fort 
"To prevent warping, the table top should 
be glued up of three boards $ in, wide. Tt is 
planed, squared, andl smoothed in’ the’ usual 
Way. The edge may be left square, rounded, 
or reeded, The later operation may be done 
with a sezatch stock as described in previous 
articles (PSM. Dec, '33, p. 80 and. June "4, 
po 
‘The Teg i squared to 11 by 194 in. and its 
ower part tapered as shown to 1 in. square 
at the lower end. Two o three holes #3 in 
fn diameter, ate bored for the pin to suit the 
Height of the chairs on which the table is to 
rest 
' snuply fitting bole for the leg i thea laid 
ut on both the upper and lower surfaces of 
the table and carelully’ bored and. chiseled, 
‘The pin is turned so that it fits snugly in the 
holes bored into the top and through the le. 
| |The table should be stained and finished 
to match the chair of other furniture in the 
room, Tt should be padded on its underside 
at the points where it rests on the arms of the 
hair-—Hacax Hyoer 
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Igambled a dime 


and wona buddy!” 


Victox MeLactex 


HE first Union Leader to- 

bacco I ever saw was smoked 
by an extra, on location. He 
said he smoked it because he 
got so much for 10¢, But he 
looked as though he thoroughly 
enjoyed it, so I thought I'd 
gamble a dime and buy a tin 


UNION LEADER 


pula Fox Picrures star 


of Union Leader myself, I was 
not disappointed. Man! What 
mellow Kentucky Burley! Union 
Leader has been a buddy of mine 
ever since. It's much more ap- 
pealing to my taste and costs 
much less than my former brand. 
(Llike it in cigarettes, too.) 


1 Leritard Cay oe, 


as 


Z 
K.O,’D BEFORE HE 
pe | Water ‘lank 
~ AND PUMP HOUSE 


add realism to 


| Moder Raifvay 


'TAGE-FRIGHT? No, sir. Dirty 
work ia the dressing room? No, | 

six, Two or thee whifs of that over- 
stalepipeand heavyweighttobaccodid 
what filty-seven opponents couldn't 
do. «floored hina! 

AK good pipe, like a good athlete, 
should be kept in good condition. A 
few moments’ daily exercise with a 
ripe cleaner and a steady dict of mild, 
gentle Sir Walter Raleigh Smoking 
Tobacco will keep any man’ 
right in the very pink. We think we've 
found a milder combination of frs- 
stant Kentucky Burleys, We think 
we've discovered a cooker, slower- 
burning blend. A large and growing 

think 


army of contented pipe-imokers 
40, too, Try one tn of Sie Walter and 

see what yon think! 

Bewwa & Wilamscn Tabac Carprntion | DI OSS Aire lee endl rlivayayatms Four bet happens tbe 


Kentucky. Dept. ¥-410. 
By J. W. Clement nero sxe sistoen, ose sesail ribbee bind, 
Send for this y J ae as el a 


the smaller the better. f 
FREE © SINGLE piece of scenery adds over the tub ‘before the framework. which 


"gute a8 moth realism to a model Sopports the ack spout i placed 
Talay” system ‘as a vater tank. —the-hoops shoul be itt tus bore he 
BOOKLET | ven though the tub ia solid wooden cylin- tank 'spinted. "The. pait will bold the 


der and the track spout only a dummy, it & hoops in place. 
‘yout! The 


Se ke cent "Ke fe seppotng tha spot sould be 
‘ump house is not cxcntial, but it 0 ey made of slender sirps of woud, Use real or 
} areal rea Se Wah nat cl = my a, Ju for he re 
wre can fect onc bak 8 oe 
| RALEIGH | iesueien seem the ortonta Unters wer the bottom 
‘The plans for the tank are so complete that of the by, 


H 
Hi 
i 
aeabe 
idee 
Alle E i 
qa 
i 
pile; 
tg teats 
abby: 
Hill 

Cin 


It’s 15¢—anp rrs super | st 
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housing or frost bor and is used only on 
tanks on the northern roads to protect the 
ser pipe from freezing 

‘The track spout could be made of wood, 
but will not ‘very realistic. Thin tin, 
‘cut and soldered to shape, is to be preferred, 


‘After the tank is completely assembled, the 
rubber binders, used for hoops, are spaced as 


follows, starting at the top of the tub: 4, 18, 
16,15, 14 18, 12, 12,11, 10, 9,8, 7,65, 4y and 
in, 0 total of '14 ft, “The whole tani with | 
the exception of the’ roof, spout, and riser 
Pipe, i painted a rusty red. ‘The’ spout and 
Fiser pipe should be painted a dull black and | 
the rool gray. The center of the tank should 
he 19 ft. (to seale) from the center of the 
‘ack, 

Tittle need be said concerning the pump 
house, All necessary dimensions are piven in 
the drawing. It is thown as a frame building, 
bbut. may” be covered with, medium coarse 
sandpaper to represent stucco. Tn either case 
In'thould be palnted to correspond with the 
‘other station buildings. In realty, this pump 
house is loeated on a settling basin, but there 
{stately room for that on am 


| HOLDER KEEPS ELECTRIC 
| PLUG READY FOR USE 


VERAL lectric orth are often wed 
‘around ‘a. plugcin receptacle overt 
bench. When not in use, they are likely to 
become tangled or mixed’ up with the tools 
To prevent this, make one ot more holders | 


for the plugs as shown above. ‘Cut off & piece 
fof'a nal and round the ends smoothly o' that 
It will lightly snap into the holes in the prongs 
of the plug. ‘Then enlarse the groove in a 
Small wood screw, and solder the piece of nail 
to the head. Insert this screw near the re- 
feptacle so. that the plug can be quickly 
pressed in place over the crospece as S000 a8 
[U's pulled out of the receptacle—F. W. B, 


When ordering beck ites of Porviax 
Scusxce Mowrmx, please send 35 cents for 
‘each issue except the current owe and. the 
three issues. immediately preceding.” These 
Jour tues are only 15 cents each 


... but still he’s lonesome 


Johnny Rogers has two mothers. He secs his real 
mother for only a few moments each eve 
cause she has to work all day. 

His substitute mother is organized charity, which 
does the best it can for him during the day. 

If Johnny's father were alive, things would, of course, 
be different. But unfortunately he put off taking out 
life insurance; that is why Johnny's mother cannot 
he child her full time now. 

You may think this just couldn't happen to your 
child. Why not get the suggestions of an Equitable 
agent and make sure it won't? 

* + # * 
‘The Equitable agent is trained to recommend a plan to fit your 
requirements exactly. This is what is meant by The Equitable 


Case Method. The special con- 
THE EQUITABLE 


ditions of your ease are con- 
Fain = JUST 


sidered—the ages of your chil- 
LIFE ASSURANCE 


dren, your income, whether or 
SECURITY PEACE OF KIND 


ing—be- 


not you own your own home, 
and other vital factors. 


383 Seventh Avenue, New Yark City 
Pee mail «coy of your botnet the 
gle Cae ede os rms Pa 


NATION-WIDE. SERVICE 


re ‘Thomas 1, Parkinson, President 


OGTORER 1239 


Wee 


7 


Like 
ENLARGING 
the Workshop 


WITHOUT ALTERATION 


‘THE size of a work-bench is determined by 
‘the amount of work that ean be turned out 
fn it, not by its physical dimensions. Home- 
crafters are learning that Masonite PRESD- 
WOOD makes it possible to build many 
‘more things with their present equipment, 
fand build them better, 

All-wood, this grainless material is 
finding new uses every day. Moisture and 
feresisting, it will not warp, chip or crack. 
Once fitted, it stays fitted. Can be cut, 
sawed or beveled with ease. Its natural 
‘warm brown surface gives a beautiful final 
‘appearance without extra treatment « . « 
or it can be varnished, lacquered or enameled 
‘with any standard finish. 

PRESDWOOD is ideal for the home 
craftsman. You can even repair and modern: 
ize your own home with it. On request we 
will send a sample for experimentation in 
your own shop. Send in the coupon below 
for free booklet giving plans and specifica- 
tions for many useful articles. 


MASONITE CORPORATION 

111 W. Washington St., Chicago, 1. 
Please send me the free booklet entitled "You 

Can Mate These Useful Things" Whois my nearest 

INimber dealer sling Marontts PRESDWOOD? 


city 


Our BLUEPRINTS 


Are Guideposts to Home Workshop Success 


\O AID you in your home workshop, 
Porviar Scursce Moxtaty offers 
Diueprints with working drawings of 3 

number of ‘well-tested projects. The blue- 

pirlnte are 15 by 22 in. and are sold for 25 cents 

2 single sheet (except in a few special cases). 

‘Order by umber. The numbers are given 19 

ital type and follow the titles. When two or 

more numbers follow one ttl, it means that 
there are two or more blueprints in the com- 
plete set. It the letter “R” follows a nuraber, 

[indicates that the blueprint or sot of blue” 


sno conta ICKY 
cert, Ma maa fs 


Aiceralt Causier—U. 8. § Saratoca (1 
SAREE deck Sestonee Uh 


prints is accompanied by photorraphically l-  Ersiver “ind goa 3 
Kitrated instrections whieh supplement the Best 
drawings If you do Rot Wo iM sole: on, AREEMTR - rd 
ment, omit the letter “R” from your order Galleon, Spanieh te 0 
And deduct 25 cents from the price given. "The art 


inte fanaa 


Instructions alone are sold for 25'cents each, int 


‘Many other blueprints are available. Send 
a stamped and addrened envelope for a com- 
plete Ist. 
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MAKING A BENCH LATHE 
HANDIER TO OPERATE 


R. convenience, Ability, and economy 

In space, the method of seting up a bench | 
lathe shown above has much to. recommend 
ito the amateur machinist. In the fist place, 
there isa chute in the bench through, which 
the chips and. turnings from the lathe are 
directed ino eats on the floor. The small can | 
is for meal hip the large one for wood 
’ | 

motor, by having the Tush holder | 

loose in'its sleeve s0 that it ean move about 
Wein is reverable. The lathe may be made | 
{o run in ether direction merely by staring 
the cone pulley in the desi direction. Th 
{s'very useful when cutting threads 
ing ehucks or faceplates. close inspect 
aso reveal, directly in the center Just above 
the tool post, & switeh-control button that 
hangs from the pull switch on the ceiling 

"The tool rack in tha backround isa con- 
venience, an there are smal drawers under 
Death the bench top for drills and. other 
Uchments, ‘The light is another feature. Tt 
cea be shifted to any desited position as it i 
‘ona fleable gooseneck held tothe rafter with 
Scamp, ‘The counterweight keeps the extra 
‘wre, whieh runs throush pulleys, out of the 
Way at all times—Dowato BR, Domest 


DISKS OF EMERY PAPER 
GRIND FAUCET SEAT 


Sonzritxs a compression faucet continues 
to leak even when a new washer is used. It 
then becomes necessnry to grind the seat or to 
buy’ anew faucet. As it f often impossible 
{0 obtain an exact duplicate of the old one, 
Doth faucets in a washbowl may’ have to be 
replaced unless you are willing to have two 
‘ilferent patterns 

‘The following isa cheap and easy solution 
Remove the faucet stem and alo the washer 
Cut disks of coarse emery paper by hand to 
the size of the washer, punch them in the 
center, and place them, ‘utling side down, 
fon the siem. ‘The stem is then replaced and 
the handle turned back and forth until the 
srinding is accomplished. As the emery paper 
disks wear, they can be torn off one by ane. | 
Originally they should be stacked as thick as | 
the washer—Kant L. Maris. 
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“My watch pinions 
need Oilstoning” 


TS saa eee ra aes oat one 
tick in 10,000, i¢ will lose a minute per week. 

From five to seven pinions in your watch have jewel bear= 
ings, including chat important member, the Balance Staf. 
‘Others, as you know, rest on metal beatings. Ticking pace 
accuracy every second, week after week, depends on these 

inions being oilstoned. ANorton Pike Hard Arkansasoilstone 
Fie is used in all ine watch factories. No other will do, 

‘Your jeweler has one on his bench. He will tell you that 
machines to make the delicate parts of a watch cost a fo 
tune, but, strange co say, this inexpensive little rool is wh 
puts the final accuracy into the watch. 

skalpelr—and other everyday cut 
longer lasting edge on Norton Pike 
aia eerac 


How Experts Use Oilstones 
In every trade the experts know the kinds and shapes of Norton 
Pike wiluonesTetaker'a booklet with pictures and dagrams to tell 
all their various sharpening knacks. We will send you a copy of 
Hie te Sbarbee by return mail. Fil ovt the coupon Before you turn 
this page. 


NORTON 
what Epets PIKE “Products 


Established 1823 


BEHR-MANNING CORP. Troy, NY.—U.S. Sales Rpresentaieer 
De 0 


Please send me free the Norton Pike Book “How fe Sharpen." 


» 


When you're building 


MODELS 


Nicholson Files | 


Fred Williams, who built his 
model of the Grand River Rail- 
‘way, says that he used Nicholson 
Files for 60% of the work. He 
adds that he used Nicholson Files 
because he found them best qual- 
ified for both the coarse filing and 
finishing work. 

For all types of modeling, you 
need Nicholson Files. ‘They are 
the most generally useful tools for 
woodworking as well as metal 
working. No home workshop is 
complete without them, 

Each Nicholson File is a tested 
‘quality file, made ro meet the re- 
quirements of industry as well as 
the home workshop. Each one 
represents the best file value 
money can buy. 

‘At hardware and mill supply 
Nicholson File Com- 
U.S.A. 


a 
pany, Providence, R. 


FILE FOR EVERY 


= 


rurrose 


a 


90 


By Charles Rice 


WOODEN 


TURNED ON AN 


QODEN jewelry, which is much in 
(or use with women's sport 
featencs, can be aude by say Soe 
worker, Little material is required, the work 
is simple and interesting, and there are un- 
<doubledly some possiblities for profit in it for 
the who wish to make the Jewelry forsale 
Tt is not necenary to have a lathe. An 
‘ordinary tool grinder—or emery grinder, as it 
| is'commonty ‘alled—will serve the purpose 
almost as well; in fact, a lathe can be impro- 
ised. from it’ quite easily as shown in the 
plopzae below ts his ae the rindi 
TS one with a ¥4-in. shaft threaded at 
both ends and carrying two emery wheels, At 
the time it was purchased, a sanding disk, 
Uhreaded to fit the sbaft, was also obtained 
for weas a faceplate, The tool rest was made 
from hardwood, with a bolt and wing nut 
1o,hold it in place on the wooden bed. 
‘The faceplate was made by fastening a 
round disk of ¥4-in. hardwood to the sind 


then was countersunk to suit a 
‘wood screw, which was inserted as a center. 


Rieke 
Dine mounted on face 


Wooden blank 


Costume Jewelry 


EMERY GRINDER 


‘The wooden disk should be trued up by turn- 
ing the edge and also facing the surface. 

"The stock is prepared by first sawing out 
a number of hardwood ctcles for bracelets, 
They need not havea diameter greater than 
4+ in. The stock should be selected for beauty 
fand unusual configuration, and each piece 
Should have a small hole drilled at the center. 
‘Such woods as Oregon myrtle, cocobolo, rose- 
‘wood, and maple and walnut burls are most 
eliecive. 

‘To makes bracelet, fasten one of the round 
pieces to the faceplate, being sure that the 
Screw holds the stock tightly. Cut away 
enough wood to true up the outside, then 
{urn ‘out the inside carefully, almost through 
to the faceplate, (Save a stall core at the 
feenter for ‘later turning out an cardrop.) 
Sandpaper the inside surface and cut it away 
from the faceplate, ‘The end of the core may 
pow be turned inio an eardrop. 

‘A mandrel should be made for turning the 
foaside of the bracelets, It may be made by 
fastening. the end of a Sin. length of soft- 
wood to the faceplate and turning it down to 
the proper size and taper to accommodate any 
variation in bracelet sizes, Place one of the 

‘blanks on the mandrel and 
test it for position by gag 
ing with a chisel while slow 
ly rotating the mandrel by 
and. "One of more, brace 
Jets may be turned depend 
fing on the width, desired, 
Sandpaper the surface and 
polish with ‘a ‘handful of 
thavings. 

‘A. French polish is easly 
applied while the bracelet is 
‘ll on the mandrel, Place 
few drops of white shellac, 
thinned with alcohol, on a 
cloth and apply it slowly’ to 
the revolving object. 
condrops are made from the unused 
‘at remain on the faceplate after the 
fhracelet has been removed. ‘They should be 
‘made round or bulton-shaped and polished 
while still on the faceplate. The metal car 

‘may be obtained by buying made-up 

‘rom the ten-cent store, Use liquid 
+ to altach the turning to the ear clamp, 
Tele buckles, as well a8 coat and dress but= 
ons, can be formed in much the same way. 
With the ficeplate removed and a stndpaper 
Sisk poche to the einer shat ene’ can 
fquickly work out many other desigasfrom 
Pieces of roughed-out stock. 
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TWISTED FLOWER STAND 
CUT FROM SOLID WOOD 


HIS unusual 


‘twisted bodily a quar- 
ter of a turn by 40% 
giant.» Actually the 
pedestal is. shaped 
from. a solid. bl 
4'by 4 by 18 in 
ble estes of 
the block square, an 
see that the two ends 
ako are exactly square 
fs shown at a. Then 
taper the block to 2 
In square at one end, 


hole 295 in, 
hottom and in the 


A lant might 
fete tie 


2 2 


and carving the 
dbase locks 


PAPER CLIPS FASTEN ELECTRIC 
CORDS TO TOP OF BASEBOARD 


‘Te ordinary long type of wire paper clips 
rake’ neat fasteners to bald electne cords at 
the top of the baseboard when itis desired 


‘base 
plaster—Axritux L. Foso. 
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Model comes both in handy pouch packages and in conven- 
tional tobacco tins. Some men prefer it one way—others like 
it the other way. But they agree on one point—that MODEL 
represents the best smoking value anywhere for 10 cents. 
There are many who declare it can’t be beat, no matter what 
they pay. If you can recognize good tobacco quality, try 
MODEL and see how much 10 cents will buy. 


MODEL 


SMOKING TOBACCO 


JM POUCH OR TIN 
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| FIXED GRANDPA 
MOULDING WITH 
PLASTIC wooD 


make QUICK repairs 
with WOO D In Cans 


Handles Like Putty 
Dries to Hard Wood 


Here is one of the greatest scientific 
marvels of the age—a preparation that 
makes thousands of home and workshop 
repairs easy for anyone. Even an amateur 
hhandy-man can use itand make an expert 
ooking job, too! If you want to repair 
damaged wood (knot-holes, splint 

cracks, nicks, rot, gouges), broken fu 
ture, broken picture frame moulding, 


| 


casters and drawer pulle—get yourself a | 


can of Plastic Wood. 


Easy to Use 


Plastic Wood can be shaped or molded 
easily and quickly... .with the hands or a 
putty knife. It handies just like putty and 
‘when it dries it becomes hard, permanent 
‘wood—wood that is actually a part of the 
surface to which it is applied, It becomes 
wood that takes and holds screws or 
nails without eplitting, wood that ean be 
sanded, planed or carved, wood that can 
be painted, varnished oF lacquered—in 
fact, it can’ be handled 

and” treated just like 

real wood. Buy it to- 

day and try it—comes 

in 25c tubes or 35e cans, 

at hardware, paint oF 

department store. 


PLASTIC WOOD 
MAIL COUPON TODAY 
“TheA.S.BoyleCo, Ine. Dept. .S.10Cin.0. 
Send me free BIG BOOK OF USES FOR 
PLASTIC WOOD. 


CN ier good ta Uainea Sines oa 
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BRILLIANT BIG ENLARGEMENTS 
(Continved from pore 78) 


‘The developer is made up into stock solu 
ions, which will keep well 
Stock Sorurx “A” 
Rota frie... 
Sodium -sulphite 
Water 


Breck Soucriow “i 
‘Sodium sulphite 
Silver nitrate (poison) 


* fist dissolve 
the sodium sulphite in $ or. water. Diealve 
the silver nitrate in 2 oz. water and then add 
this to the sodium suiphite solution, It will 


when the latter is disolved add more water 


to make 10 or 


Stock solution “A” is used full strength 
and need rot be changed unt 

is'used up. To use solution “B, 
Stock solition and 4 oz. water for each $ oz. 
develope. To thi is added, within five mi 
‘utes of starting development, 4 grains of ami- 
dol for each $ of, of developer. 

The actual development proses is simple 
‘Alter uraling Os Simin he atoms be 
imerse it in solution “A” for thirty: seconds, 
Rinse it well with clear water and fasten it 

Junk: Over the film pour the devlop- 
er “B," diluted as directed above. Close the 
tank, and you may turn on the white light, 

jonally rock the tank during the de- 
velopment time, which will be from 43 min, 
Yo 114 ha, at about 68 degrees F. 
hen the negative appears of the same den 
ooking throush It from both front and 
it i sufiiently developed, Alter a brief 
‘nse it may be placed in the regular acid hypo 
fixing bath, and will require more time than 
‘usual to clear up. 


take 10 


fhe entareee 


LOST every family has some 
sand Moers Sea je 
ka chow seaman when he wes 
pomes Mts or ltter ies be was 8. 
otc ee weg bron 


@ make a photographic copy 
ture if you eo at it right 
Just follow the illustration in setting’ up 


Do You Know How to 
Copy a Daguerreotype? 


Daguerreotypes can be pho 


the camera. The idea isto place the da- 
uerreotype at such an angle that the 
bhighly- polished silver surfaces which re- 
‘present the dark areas of the picture will 

therefore look dark 


‘Sccomplish this. It may be supported by 
a small box, a book, or other article 
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NEW 


HANDBOOKS 
AT BARGAIN PRICE 


‘Think of it—only $1.00 each 
for these NEW cioth-bound 
Manuain, ‘hia low price t= 
temporary; we may have to 
aloe fe er Not Joa Dok of WORDS, but 
ingrama, drawings: directions, showing ‘ea 
stage of the job.  pull-sized ‘books, about 200 
pages ench: Sold’ separately-—take your choice 


aed ‘simeanving, methods 
spers. Complete plans and 


‘through making and ‘selling. Full 
ont und $100, 


WONDERS THROUGH THE mi. 


‘stration. Fall loth bound. 00 


WOODWORKER'S TURNING 


Inatructive, vatuabh 
sway to retearch 
ex, Many diagrams snd illastra- 
‘ons, Full eloth ound $1.00 
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R PLINKING, hunt 
pests and small game, or 

bit of target shooting, 
there's no finer or stronger 


rifle than this Remington bolt- 
‘action £22, 

Make it youra! You ean for 
little more than a five-dollar 
bill. And for this small amount 
‘you get a rifle of assured aceu- 
racy—eilky-amooth in action, 


‘leek and trim in appearance, 
rigidly built for lifetime service. 
‘Among the many features of 
this Model $3 are double-lock- 
{ng lugs that insure safety and 
accuracy not found in other 
rifles priced so low. Bolt handle 
and lugs are one solid piece, 
permanently locked into bolt, 
and chromium plated to pre- 
-ventrust. Bolthead isshrouded 
for ndded safety. Shoots with- 
‘out adjustment 22 short, long, or 
Jong rifle eartridges, regular or 
peed, Stock and foreend 
are one-piece selected Ameri- 
‘ean walnut with pistol grip and 
finger grooves. Rear sight isad~ 
justable, And the easiest take- 
down and assembly imaginable! 
Dealers are now featuring 
thin and other types of 
Remington .22's at al- 
tractively low prices. 
Step in today and see 
them—or write for 
descriptive folder. 
Remington Arms Co., 
Ine., 1732 Seaview Ave, 
Bridgeport, Conn. 


Movet 33 
BOLT-ACTION 
SINGLE SOT 


$2,000 IN CASH—TEN SILVER TROPHIES 
(Continued from pose 24) 


fiven by the Millers Falls Company, are for 
the three cubs that Rave displayed te best 
‘ivie spirit and have rendered Uhe most bene- 
ft to ther local communities, One ofthe dis 
Linguishing features of the Guild has been the 
Civic work of the various cubs in making 
toys for needy children, building scenery for 
mater plays, making’ aed repairing equip: 
tment for schools spd playgrounds, and c 
‘operating with the W- MC. A, Boy Scout, 
Git Scouts, charitable organizations, and com” 
tunity recreation ‘center. To. quality for 
{his division of the contest, the cubs will be 
{equired to make's statement, signed by the 
lab olicers, ona form which wil be pro: 
“ide, together with such other proof as the 
Contest Commitee may’ dee 

“The grand sweepstake prise, Division 10, 
will be awarded to the cub that wins the 
Toot pats in the other divisions. For each 
fint prize won by a chub of one of it mem 
fers 5 points will be awarded for each se 
ea re psf ech hd. ran 

ints; for each honorable mention, 2 put 
Fav addition, point will be added for cach 
<vson in ehigh a cb Is represented by a2 
fstry. It, for example, a club has one or 
more entries in each division from 1 to 9 its 
core will be tnerenel by 9." To. win thie 
Trize will immediatly add $200 to the hcky 
Club's treaury, s0.4€ obviously will pay the 
‘lb to ente?'as many divisions as posible, 
‘Specially ss the decon i likely tobe 
ay clove one 

‘Al the other divisions of the contest— 
those numbered from 3 to 9—are fr the n= 
dividual members of clubs. Both the tr- 
Dies and the cash awards will x0 to: those 
tro aba the ining entra ca 
ation and sil Become the property Each 
Prize wom by a cab member, however, wil 
26d pnts Co bis cubs score for the sand 
‘Sveepntake prize, a5 previously expla 

‘Since it has been found that woodworking 
ie the predominant taterat among all the 
‘Subey most of the pees will be awarded for 
Sceelence of de and perfection of erase 
‘anabip in wood. ‘Three awards will be xiv= 
fn for furniture made excluavely with band 
{ols in Division 3, sponsared by EC. At~ 
Kine and Company, and three prizes for fur- 
fire made mainly wilh power-driven toot 
in Divison 4, sponsored by the Deita Manu- 
facturing Co, Projects that are wholly or main 
iy'made on the lathe wil be arouped by them= 
selves in Division 6, of which the Greenlee 


Tool Co., Division of Greenlee Bros, & Co., 
Js the sponsor, ‘They may be lamps, candle” 
sticks, bowls, trays, gavels, or similar arti- 
les that are’ almost ‘exclusively wood-turn 
ing projects, or they may be pleces of furai- 
ture or objects of utility in which wood turn- 
ing isthe predominant operation, but not the 
fnly one used. In each case, however, the 
Judses will base their decision’ on the appro- 
pprateness and excellence of the wood turning, 

Similarly, any type of project involving 
veneering of inlaying, oF both, may be sub- 
mitted in Division , whether it is, small 
novelty such as a jewel box or a picture in 
‘wood ‘vencets, oF a large piece of veneered 
furniture. ‘The prizes in this division will be 
provided by the Casein Manufacturing Com- 
any of America, Ine, 

‘All other wooden novelties, all metal nov= 
elties, and all toys, whether of wood or metal, 
‘vil be grouped ih Division 7, sponsored by 
Henry Disston & Sons, Ine. ‘The judees 
rive the greatest weight to the nove 
freneral appeal of the. projects, 


ind 
Tn other 
Wwords, the ingenuity and orisinality of the 
‘desizn will be of more importance in this 
Cassfication than the perfection of the craft 


toanship, Thia wil sive a chance for thove 
dub members to compete who. happen to 
five good ideas for amusing and intersting 
toys and novelties but may not. be able (0 
sori them ut ery wl 1 il nt a 
teri the projects are somewhat ene, ro. 
‘ied ‘there a really good ea back of 
them 

Ail models, whether of ships, railway loco- 
motives or cars, stageconches,”bulding, en 
fines, or of any other type, willbe enered 
{Division &, sponsored by’ the Rusa Ce- 
‘ent Compaiy- Here the craftsmanship sil 
be of greater importance than the subject 
Neat workmanship, securscy in sete and de- 
{ai and beauty of fish wat be the deciding 
{Ectore 

‘Decorative metal work will be entered in 
Division 9, the prizes for which will be sven 
by the Carborundum Company. Tt includes 
sit types of sheetsmetal projects, in. bras, 
Sapper, pewter, and other materials, a8 well 
‘Seroushiciron work, Anything that is mae 
St metal and is primary of am ormamental 
‘ure may be submitted in this diviion, 

“The Contest Committee fs now formulat- 
ing detailed rales and. regulations far each 
aaifcation. Thee will be published in the 
Guild ‘Bulletin and: (Contant on age oe 


POPULAR SCIENGE MONTHLY 


$2,000 IN CASH—TEN 
SILVER TROPHIES 


(Continued jrom pase 03) 


sent to each club secretary, together with the 
required application blanks. “No unnecessary 
red. tape or restrictions will be included be- 
fase It is the desire of the officers and di- 
rectors of the Guild to have the clubs submit 
a great variety of the typical work they are 
doing. ‘The reason so. many divisions. and 
prises have been provided is to. bring out 
Projects that are genuinely representative of 
the everyday craftsmanship of club members. 
"The logical way for clubs to. decide on 
what particular projects to enter in the eon- 
test is for them’ to make a selection of the 
Dest ones displayed at their own local exhi- 
bitions, To encourage & spirit of {rendiy 
competition among the “members, Porcis® 
Scirsce Moxtitiy, as previously announced, 
will donate to each club a sterling slver | 
Inedal, provided it has twenty or more mem- 
bers. “This medal is to be awarded by the 
club, without restrictions and under its own 
rules, to the member who displays the best 


ADVISORY COUNCIL 
. 


Professor Collins P. Bliss 


| Engineering, 
‘New. Fork Unrest 


Professor Clyde A. Bowman 


Harvey Wiley Corbett 
Architect, New Vork City 
Dr, Hugh 5. Cumming 
Surecen-General, United ‘States 
Public Iaith Service 
Maj.Gen. Benj. D. Foulois 
Chie 6] the Air Corps, U.S. Army 


Dr, Francis G. Pease 


Astronomer, Me. Wilson Observatory 


Frank A, Vanderlip 


Banker and. Publicist, New York 


‘work at the local exhibition. "The same proj 
fect can then be entered in the national con: 
test, along with a selection of the best work 
‘of other members, 

very lub should make a point of seeing 
that at least one entry, if possible, is made in 
teach of the claafications of the national con 
test, not only to make that contest thoroush- 
Iy Tepresentative, but also to increase the 
club's score for the grand sweepstake prize 
All correspondence relating to. the contest 
‘should’ be addressed "lo. the Guild Contest 
Committee, care of PorvtanScnevce Mowat 
ty, 381 Fourth Ave, New York. 


WHAT CLUBS ARE DOING 

‘The Peekskill Homeworkshop Club of 
Peekskil, N. Y., has a number of instructive 
craftwork programs planned for the fall. As 
a ule, the board of governors meets a few 
‘days prior to each regular meeting and for- 
‘mulates. whatever club polices are to be 
Voted on. This allows the business of the 
club to be transacted very quickly; in fact, 
only thirty minutes are allowed for busines, 
at the average meeting. The remainder of 
the evening is spent in listening to a talk on 
some subject of general interest. Among the 


New Tools for 
Woodworking! 


VGseands of Delta shope are xiving sty 
‘istactory service in bome workshors, 
(Grice, and ferme in all corners of Une worl. 
‘The reste driving foree behind this 
remarkable spread 

Hie werdafomouth sdvertiaing of satis 
fees Men, who know ood tools and 
them, any to their friends: "Delia quality 
Ieana the mnt machine valve per dollar 
Te will pay pou to Walt for the new 1950 
Hine of Delia tools, 


1935 “Delta” 
Catalog ToBe 
Issued Soon! 


‘Within stort time, the 1888 cata 
(2 Delta quality tool wil be off the 
prem. It is crowded with hw 

snd information about Uhe new line of 10 
Dita tos. It contains much valunle infor 


° ration tant every man Interested. In woot 
‘working tola sald have Tt shows how Det 
ota are built to atand the grind ot radoction 
‘work, and yet are so hw peed ws to be within 


The reach of aly how they nave time, money 
{tnd borend quickly pay for theme! 
‘80 your name wil be placed'on the malin ist 


She Tae Delta catalog without delay. Enews only 10 
fonts at same lone for Dook of Practial Delta Profets, 
Ss'pauwe of new and novel things to make, with over i 
be prints, working dravinex, photograph 

one aod complete directions. 


DELTA MANUFACTURING €0,, 

S778 Maton Sty Deol Be 
MILWAUKEE, Wisconsin 

1 eine 0 (amon oi fr we 


Eauioned with pening EASTMAN lent and 
preciion-ovenent Shter-cots nly Soe: 
‘New Norton Camera tes cea, peret pie. 


URL Br 246 £10 WARRE, 100 
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~ TRAVEL FOR “UNCLE SAM” 


Railway Postal Clerks Start $158.00 a Month 


at een BEEORE OU Lose UT a 
FRANKLIN INSTITUTE, Deot. C207 


Jew is the Time to 
BUILD RADIO 
as described in 
POPULAR SCIENCE 


TnPOPULAR CENCE MONTH. When! ye 


PUSS ay 


DUAL WAVE PORTABLE. Donan 
Boeri en sg 


33 W, snexSON 
cated you ol fd torah oe wit 
3’ ower seine KS's 


Here’s the Lathe for the 
Coming Home-Workshop Season 


Always mention Porutar Science 
MonTHLy when answering adver- 


tisements in this magazine, 
96 
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minerals; board. measure, layout tools, and 
‘mechanical drawing; and model aircraft. The 
Iccture’ and demonstration on model air- 
craft was given by Clifford Moser, a member 
‘of the club who has specialized in this work, 

Tn addition, an industrial movie obtained 
through the National Y. M.-C. A. is fre- 


Who Has the Most 
UnusuaL 
Home Worksop? 


Pnacticanty every club in the 
Guild has been pleasantly surprised 
to discover among its members men 
‘who have unusual workshops. If sec 
fetaries will send photographs of 
ome of the best of these shops to the 
‘Guild Editor, as many as possible 
‘will be published. ‘Each photograph 
Should show the owner of the shop 
fat work in it, 


for by occasionally offering the members 
“dark horse.” This is a tool the value of 
which is announced, but not its name. 

For its “hall,” the Peekskill Club as an 
fold carpenter shop, the use of which 
fn free. Twelve or 
epresented in the t ood. pro- 
gram material is available for moaths to 


fon many blueprints. Our members are turn 
ing tn old plans of projects they have built, 
along with ‘back ies of Porttan Scaxce 
Moxrituy, which are then clipped and the 


Homeworkshop Club of Cooperstown, N.Y. 
was held in the First National Bank building 
Furniture, models, examples of inlaying, metal 
work, tools and’ machines, jig-mw Work, 
decorative metal work, sporting equipment 
examples of gunstithing, and a variety of 
other articles were exhibited. At the close of 
the show the resister of visitors contained 
S66 ‘names. “The club hae begun ite com 

ity work by repairing old toys collected 
‘Scouts and Gist Scouts for distrib. 
et Christmas to families that need 


John O'Gorman, a member of the Wichita 
Falls Homeworkshop Club of Wichita Falls, 
‘Texas, has a trolley car for his shop. When 
the local traction company offered some 
its old cars for sale, he bought one, 
verted it into a comfortable place to ‘work, 
‘and. installed an assortment ‘of small ma: 


projects. 

‘The Wichita Club recently witnessed a 
demonstration in wood carving by the Rev 
CA. Beesley, who was at one time a master 
carver in Londen, England, : 
sn amateur can ‘do any 
carving with only five tools, although be 
Timself owns 150. (Continued on page g7) 
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MAKE MONE 


MBERT 
VARNI 
frldingthin3a* 


Oe 


NEW WINN 
CATALOG 


Make Money in Spare Time 


es rprnestaie of Topaat Siete Metis, Taking 
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USE 
3-IN-ONE 
and SAVE on 


SHOP 
EXPENSE 


Keep all your 


the oil that eleans 

nd prevents rust 

it lubricates, 
One i 

iaily blended 
this triple 

All yood stores 
have svin-One. 


Seer eeeceer 
""Visdal Ship Supply Co., Dept, #. Mineala, N.Y. 


FREEM 


RADI 


LD WIDE 
RVAVE ~ 


ae 
aeeak 


) orm, $1745 


228 Die Way S, South Bend 
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During the summer the members of this 


club added to the stock of toys they are mak- 
ing for Christmas distribution to needy fam 


Inyee during the summer. A meeting was 
held once a month and an exhibition was 
iven in the window of ‘a large hardware 
Store. Delos Av Smith exhibited a model of 
the falleon Revenge; Daniel H. Plummer, a 
model of the Sovercign of the Seas; Robert 
Barr, a S-ft- model yacht; Donald L Finch, 
3 painting “The Pennon of ‘St. George,” 
‘which shows the galleon Revenge in action 
‘gainst the Spanish Armada; Glen W. Up- 
ke, a lamp ormamented with a miniature 
Steering wheel; C. E. Johnston, a large 
‘divided serving tray’ alio made in the shape 
steering wheel; Donald Stow, book ends 
In the form of small radio sets;) Milton A. 
Knapp, a desk and chair; Clarence E, Wright, 
2 footstool and ead table; J. O. Jones, a 
table; A. G. Eiband, an inlaid game board; 
Preston H. ‘Sraley, a trinket chest; ‘Frank 
Hoskins, a'floor lamp; and E. L. Burton, a 
sewing table 

“The Antioch Homeworkshop Club of An- 
toch, Calif, suggests the construction of 
bookcase to hold the club library as an excel- 
lent group project for other clubs. In its own 
fase, the club collected. money for the ma- 
terials, and one of the members built the 
bookease. ‘The club now meets regularly in 
the reel eared workshop af PJ. Whit 
ney, one of the members. 

Th Spite of the dificalty of organizing any 
new club and getting it started during the 
Simmer season, two clubs have applied for 
arters since those listed in the last issue of 
Porviax Scursce Most, They are the 
Indian River Homeworkshop Club of Eau 

allie, Fla., and the Pocono's Homework- 
shop Club of Stroudsburg, Pa. All new clubs 
‘will be announced in these columns as soon 
2s posible after their organization. Porvtar 

‘publishes al eicial pews 
‘of Guild headquarters and the various local 
‘lube. 


FREE BULLETIN TELLS 
HOW TO START CLUB 


HE, best method of starting a home 
workshop club is outlined step by step 
a free bulletin you can have by filling out 

he coupon below Send for it at once 

"To amateur craftsmen the Guild offers the 


opportunity of enjoying real codperation and 
Companionship in their hobby. It is the frst 
time this opportunity has existed in the home 
workshop Beld. ‘The purpose of the Guild 
Solely to promote handicraft ofall types. The 
Dfficers and directors of the Guild are giving 
their time without pay, and the movement is 
entirely noncommercial. All the services, re- 
Sources, and prestige of the Guild are placed 
freely at the disposal of the local clubs 


en 
eels 2a 
ghee eens 
Site fs RerWag 
Soares 
‘ind stamped exvelope T am taclonng. 


Tile pind way eles) 


HOME OWNERS:. This was 
written for 


pairing and be inde- 

pendent of ‘outside 

Fepair men. You will 
‘ela 


of knowing that the 
‘work Is. well: done. 
“The booklet. con- 
tains clear diagrams and directions for correct 
procedure for hundreds of common jobs, and 
Enables any home worker to set dependable 
Feaults,evily, on any’ of the following 
‘Stopping leaks in. pipes, heaters, boilers, 
tanks, radiators, air ducts, smoke pipes, pail, 
tte, at connections, seams, cracks, rivets oT 


"Tightening oF anchoring lose hinges, locks, 
‘handles, serews, 
‘alts, mts, bases, 
ems, top, eas 
ery ei 
Baking waters 
root joints 
Siylights, root 
cracks and fish 


aterproot 

‘On topping leaks 
tor, at hove connections, OF 
Tins, patching cracked’ water jackets, crank, 
fear’ and. diferential cases, tightening loose 
Fivets, mod guards, lamp standards, hub caps 
‘and. lubricator connec: 


ment with "which this 
work is done Is 4 
Without “heat, © without 
Special tools, aid 0 eas 
Ty and inexpensively that 
alta dollar to. half a 
hundred dollars is saved 
in each instance, 

‘Smooth-On has been widely used in indus- 
trial work for over 3S years and Its use 1s 
standard. practice by power plant engineers 
and repair men. 

‘Get the booklet by mailing the coupon 

‘buy: Smooth-On No 

Toa 1 Ih 
from your hardware store 
co if necessary from Us 


SMOOTH-ON MFG. CO., Deve. 8. 
S14 Communipaw Ave. Jersey City, N.J. 
nese sod the fet Smoth-On Repair Mook 


Addren 2 


” 


HOW 
TWO IDEAS 
Earned Bob 
a Raise 


BOBis just ike anybody ele 
boo porn ent The kei 

‘je oper fr nae to we his eompany 
air eels ie eee 
enti: His second ides is to put those sug 
Preach pagel ed cam 
Sale wie the eld of's porable powcr 
we vis iy aisers oe meee Tos 
Sikora bok Boe Se 

Your broking fr men with den wo 
pee Gi yer 
Popes ees 


Attention. G 
pon today. 


NEW REMINGTON PORTABLE 
onty 10% a vay 


Buy NCE 


until you learn about 


° POSTAL LIFE'S 
$ 


wot» POLICY 


TaN te 
1a PAGE BOOK 
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RUBBER BALL IMPROVES 
SMALL RULING PEN 


‘VERY draftsman knows how tiresome it 

{is to use a small ruling pen for any length 
fof time on close work. The strain on the 
fingers can be relieved, however, by slipping a 
small rubber ball over the handle of the pen 
as shown above. The ball is ofthe kind used 
in faucets of the fuller type and can be ob- 
tained at plumbing shops and large hardware 
sores. A piece may be cut off one side to keep 
the pen from rolling when laid down. The 
ball &'not in the way when cleaning, filing, or 
adjusting the nibs, and it can easly be pulled 
off i the pen has fo be put away in an instru- 
‘ment case—W. F. B 


TINY SAW FORMED FROM. 
BROKEN RAZOR BLADE 


WIEN mating, models of ships or ale. 
planes, itis often necessary {0 cut very 
small tots for fitting pieces together or to saw 
‘out pleces for which an ordinary saw would 
be too coarse. "To make a saw suitable for 
this work, obtain a used razor blade of the 
{ype shown, clamp it in a small vise, and break 
away half of the blade as indicated by the 


BREAK BLADE 
iNTWwO. 


dotted lines—that is, through the central 
slotted part. Use pliers to make this length 
‘whe break. Then break off very small pleces 
{until the biade is the desired size and shape. 
‘The nature of the stel in these blades is such 
that by gripping as small an area as possible 
In the jaws of a pair of pliers, the pieces 
broken out will ave a series of sharp points 
‘These serve as teeth for the sav. 

‘Make s wood handle and saw 4 slot in it to 
receive the blade, ‘The slot may be sawed by 
holding the newly made blade with pliers. 
‘Then wrap with fine wire to bold the blade in 
plice—Jou C, Zisipece. 


KEEPING CHEMICALS DRY 


Cuesticats that have a strong affinity for 
water and are usually dificult to keep in a 
dry state may be preserved by storing them 
in wide-mouthed bottles. Tamp a wad of 
Cotton into the bottle so as to fill the neck, 
And then pour ina litle melted paraiin. This 
fives a seal that & more secure than dipping 
{he stoppered bottles in paraffin because there 
no cork to loosen accidentally from shock 
or handling —K. E. 


Be a PHOTOGRAPHER! 


Compote equinment for taking, developing ond 
printing rool photographs now costs only $200. 


It’sFun! + It’s Easy! 


Each picture costs only a few cents. 
Proto-Kit ik not @ toy. All materiois ore jst Hk 
tote uted by protessional photoprophers 

Norton Comera takes clear, perfect paotographe. 
Here's a list of the material Photo-Kit contains — 


Crosman 
SILENT .22 Rifle 


1 CLEANING Score ise, bart a 


Low 
AMMUNITION 
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FREE erecta 


‘Crosman rmsCo.,411St.PaulSt, Rochester, NY. 
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see ee 
ROY HANCOCK 


Always mention Poputar Science, 


Mowtity when answering adver- 
tisements in this magazine. 
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Don’t be 
BALD! 


GLOVER'S Mange 

Eisen forks 

in warding of Bald. 

ness, Dandeull, excessive Falling Haie 

and Teching Scilp. 

Get Glover's Imperial Mange Medicine 
a Glovers Mediated Soup for the 

weyou 


FOR THE HAIR 
AND SCALP. 


LOVER'S new Dog 
Pls and nsrctive Manoal on Cae, 
ney ees ihStra 
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GLOVERS 


Det, 119 FUN Arenus, New York City 
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COMICAL CHICK TURNED 
FROM BLOCK OF WOOD 


IIS odd little chick may be made very 

‘easily and quickly on a wood-turning 
lathe. It will serve either as a oy or as an 
amusing ornament, 

‘All-of the parts except C and D may be 
turned from one piece of white pine 2 by 2 
bby $ In, It is sugzested that the parts be left 
tovether as one piece until all are fully shaped, 
after which the body and bead (4 and B) 
tnd the base (2, F, and G) are each treated 


small end of 2. Mf Fis fitted tightly into Ay 
there will be no need to use glue, The 
J and the two wings J may be sssembled | 
with brads and a hitle glue. J7, of course, 
must be sawed in two. Parts C’and D are 
Garved from very thin wood and hued in 
place 

When the parts are all assembled, the sur- 
face shoul be; fone over with, sandpaper and 
any seratches, holes, or rough places filled vith 
plastic wood ‘composition ot other hard-dry 
fg filer suitable for use under lacquer, if a 
lacquer finish isto be given the piece. A color 
scheme that has proved satisfactory is the one 
indicated in the drawing. A plece of felt may 
bee glued to the underside of the base as a 
fining touch—F- Cranke Homes, 


of the ansembled chick. 
‘made fn a single piece 


CEMENT RUBS VARNISH SMOOTH 


Wurx powdered pumice stone is not 
at hand for rubbing down varnish or shellac, 
try ordinary Portland cement with light ma- 
cchine il of any od! that happens to be on 
haand. ‘Tt will cut faster than pumice and oil 
for pumice and water, so watch your comers 
‘carefully. Apply it with a felt pad exactly 
like pumice and afterwards clean off every 
trace that remains —L. W, H 


marusacsw |ENJOYS HIS PIPE 
AS NEVER BEFORE 


San Diego Pipe Smoker Looks 
Forward to Many Happy Days 


‘Only experienced pipe smokers learn to 
‘know the fine points of good pipe tobacco, 
Young men, new at pipe smoking, may 
save themselves the search (often a long 
search) for the right tobacco if they will 
heed the advice of those who know. 


Larus & Bro, Cay Ine, 
Manufacturers of Tabacco 


ry tobaceo known 


‘treaty om Saturday and Sunday 
‘Thanking you, and bet wishen 
warranted sures, Lam 
Slavery 


Tash i, Calon 


Mr, Collins writes that he is going to “dig. 
‘up” some of his old pipe friends. Note that 
phrase “pipe-friends.” Pipe smoking is the 
friendliest way to use tobacco, 

Ifyou decide to try Edgeworth, you may 
know in advance that it is made from the 
choicest parts of the Burley tobacco plant, 
Pay any price you wish, you eannot find 
‘more appropriate tobacco for pipe pleasure 
than you get in the modest blue tin of 
Edgeworth for 15 cents, Your own taste 
must be the final answer. All we ask is— 
please try Edgeworth. 
Its flavor and quality 
have so appealed to in- 
telligent 
that it is now on sale 
all over the world, 

‘Theres “Edgeworth 
Ready Rubbed’ 
Eareworth tn Bice 
form, Several sizes from 
2 oz. to full pounds a 
put up in vacuum packed tins, In these 
airtight tins the tobacco remains factory 
fresh in any climate, 

Edgeworth is made and guaranteed by 
Larus & Bro. Co., Tobacconists since 1877, 
Richmond, Va. if for any reason you are 
not fully satisfied with Edgeworth, you are 
urged to write the makers, 
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ARC FURNACE INCASED 
IN TWO FLOWERPOTS 


e 
GET 
OUT 
YOUR 
KNIFE 


‘OU never run oat 


perimental purposes can be made trom two 
Howerpots, one 2 In. in diameter and the 
other either 6 or 8 in. Drill two holes 


signcatercrted vith 6m Doaite each other jst below the lip af the 
hid ogee Smaller pot. ‘(An ordinary steel dril wil do 
Gre meee utctny erin this) Bake hem large enough to eceive 


carbon are-light rods. 
‘Cover the hole in the bottom of the large 

pot and fill with sand until the top of the 
Small one, when set firmly on the sand, is 

| about 1 in. below the top of the large one. 


Department 3, Bridee 
Conn for "Things to Do With 


are | © 
Sa | ee oar on 
Remington, ‘zr | as then one Push tod 


through the thee holes and mark the point | 
Sf contact on the other side of the large pot. 
Be sure that the rod i level and, the small 
pot is propery centered. Dri the second 
Fol igthe lege pot. and push the tod 
through i" Now pot sand around the small 
pot may to the Ke ofthe rod See thi 
Pouring a hitle water om it. Pack Se 
cay sro ered in the pects batwors 
| the two pots, being careful to pet it clove to 
both Walls. "This Keeps the sd from jam- 
ming the earbons, which must slide easly. 
Pour sand even with the top of the smal 
Rowerpot and settle it with water. Withdraw | 
| he rod and set the furnace. aside 


Prepare the carbons by damping 8 tp of 
brass ‘or copper around each to. furnish a 
good electrical contact, “Tape a piece of 
lass tubing, to one rod for adjustment as il- 
fustrated. "The other rod should be held 
rigid while operatide. The necessary resist 
ance can be made by putting a teaspoonful 
fof soda in a gallon of water. My furnace 
‘Graws current through "a 1S-ampere fuse, 
‘which is sale for ordinary house wiring. To 
Start, touch the carbons together. 

ke gogtles must be used. Do not touch 


a 
LOWER PRICES | 


HOME WORKSHOP SAWS 


‘Made by DISSTON in U.S. A. 


the carbone with the bare hands. Do not 
use & resistance of the type described when 
it''s hot enough to bol. 


FLOWERPOT 


Gites (erent (ir 
Rgecoenee tage mekeae, MoM. ath 7] 


ae te ‘oe and care for'anes | 2 DIA 
Tew cin, wor and ere 
Henry Dissten & Sons, Inc. 
1010 Tacony, Philadelphia, U. S. A. 
Canadien Factory: Toronto 
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AaNIZ ‘S 


LUSTAQUIK FINISH 


Easy to apply wich a brash 
completely self smooth 
Ing and never leaves idges 
cor brush marks, The result 
Tacremely durable, wash 

and waterproot It 


BOSTON VARNISH COMPANY 
‘368 Everet Staion, Boston, Mavs. 


A WEW THRILL ae 
CHRYSLER gad 
Foye) 

Se Scenes, 


$20. nen conTs3s 


Serer 


Weinstruct you. Ready 


ADANAC MUSHROOM COMPANY 
Bene 13%, “Torte a, Canad, 
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WATER-LINE MODEL OF 
AMERICA’S CUP YACHT 


(Continued from pore 


List of Materials 
BALSA WOOD 


i 
6 Hatches HL 


ao 4° Hoa @ 
MISCELLANEOU: 

1 wood dowel, J ia. round by 9 in, for 
mast" 

Teood dowel, 1/16 in, round by 436 in 
per split bamboo 1/64 by 1/64 by 
a4 fe or arab ens GI and’? pe 1/64 
y.1/64'by 132 Infor azab alle FR 


4 smallest slze padceyes. (These are ob- 
tairable (fom: ship model supply dealer 

Lut escutcheon ‘ping tay be ed by lea 
Ing hele heads siahty rated unl all the 
Tlewing has been fastened, and thea devine 


3 white, cypner brown, and sex 
freen'paints, Alix brown and white to Ret 
Fite bul color for deck | 
‘Cement ore sandpape 
Piper (or sails and thee 


F. One of these pins serves as steering wheel, 
land its head should be bent before it is In 
serted, Two more serve as Dinnacles and, to: 
Bether with the wheel, should be inserted 
‘nly partway. ‘The remainder, serving as 
‘winches, should be driven into the hull until 
the heads touch the deck. If the pins are 
Tonger than the depth of the hull in some 
places, cutoff all but & short plece of the 
pin below the head, dill holes with « No. 70 
Gail, "and fasten the heads of the pins into 
the ‘holes with drop of ilue. Insert. the 
eight pad-eyes. £, following. the same peo 
fedure in case they are too long. ‘Insert the 
Wwite traveler J, whieh is shaped lke & Mat 
ened and inverted U 

‘Make the mast by tapering C so that itis 
4/10 in. round at the top and 34 by 1/16 in, 
‘oval atthe bottom. ‘Locate the warfous paints 
that ‘will requite driling for the spreaders 
and the rigging, and make holes with & No, 
70 dil, Insert the split bamboo spreaders 
Fasten the boom D to-C with glue and thread 
for rednforcement. Paint the unit thus made 
a'clowy ‘white. Drill & hole upwards into 
the tise of the mast and insert a pin, with 
hhead removed, part way. Step the mast into 
4, using this pin and a deop of glue for sup- 
port. Riz the mast with cotton thread, fol- 
Towing the diagram. 

‘Cut the sails from medium weight paper 
In ‘sluing over the short fap of 
fold int piece of thin wire. In 
the long flaps, fold in a piece of 1 
10 in. long, allowing at leat’ 2 in. to hang 


fover each side. With these ends, fasten the 
ibs tothe mast and to their respective pad- 
eves, Fasten the mainsail to and D by 
‘ying short threads passed through the eze 
of the sail at about I-in. intervals. If the 
Sail has boen cut accurately, it should bulze 
slightly as if bent to. the wind. 

‘The model should be mounted on a small 
‘wooden base before the rising is carried any 
further, A piece of hardwood about 34 by 
S'by 4 in. will serve very well. This should 
ibe enameled a sea green to simulate the ap 
pearance of smooth water. Glue back to 
Hy and then glue (Continued om pase 103 


IF | WERE ONLY BUILT 
UKE THAT CHAP, WHAT 
A HIT I'D MAKE! 


Thousands find new way 


adds pounds quick! “J 
Astonishing gains in a few weeks with new a 
discovery. Richest imported brewers’ ale 
yeast now concentrated 7 times and iron 

added. Gives § to 15 Ibs, quick! —s 3 


R_ years doctors have prescribed 
F; “obulld up health for rane 
gnmen and women, But now, thanks 
to's new scentise. discovery, 
fet far greater tonic resulta than with 
ordinary zoe nes (nthe 
cedtwclorcecer time 


sal thy skin, freedom from indi 
ipotion and onstipation, new pep. 


Concentrated 7 times 


This amazing, pew product, Tronaed 
feat, rade from pecially cultu 
brewers" le yeas imported from Europe 
the chet yeast known ich by 4 
made’? Times more powerful. 

But that is not all! This marvelous, 
health-bullding yeast is then trontzcd 
with 3 special ‘Kinds of iron which 

n the blood, add abounding pep. 


Nek your weight in wileato—you're an 
Satya ree, 
Results guaranteed 
No matter how skinny and. week 
Bay"be thle marvelte new Itcooed 
YYeaut soul build you up in few abort 
Sosa hos tent pon are 
peered the results there 
age, your money wile 
Stantly refunded. 

(nly be sure you yt genuine Tronized 
Yeon not eon ialon that cannot 
dire the seve Foal noi on te pe 
Fie SRT sated on ene tal 


Special FREE offer! 

To start you building up your health 
Feat, a, tie abmluely 
Tronied ‘Yesst at once, ext du the seal 
on the hoe ad al fou with 8c 
Bing of ths paragraph, We will se 
You a fascinating new books on health, 
"New Facts About Your Body,” by & 
welkknown authority. "Remember, e+ 
Solis are guaranteed with the vey” fist 

ago mony, neds all 
Erugeists, “Ironized Yeast Cox Ine 
Dept: 4510, Atlanta, Ga. 
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WATER-LINE MODEL OF 
AMERICA’S CUP YACHT 
(Continued from page 101) 


MAY BE FATAL 


Wonders Through The 
MICROSCOPE 


‘A new book which tlle you 
aiabout MICROSCOPY. 
‘Turn an inexpensive mlcro- 
scope on hundreds of spec 
mens withina stone thea of 
Your front door and you step 
of into new world of wonders Com 
Hlete Manual for amateurs, How 0 te 
fccipment, secure and preserve specimens, 


PROTECT EVERY CUT 
Neglect may lead to amputation—even 
death. Treat cuts, scratches or blisters 
with antiseptic ond cover with Drybok 
Band-Aid, quickly, easily ond safely. 
Drybok Band-Aid is the only ready-to- 


x the bull to the base as shown in the photos, | | take photomicrographs, etc, Numerous 
use adhesive bandage with these feo- | su" whl “putce tat the fila and eeaisnl | | lilutations Ful ‘lth bound S100, 
rex— waterpr sp | vit teed to drop athe fe rection 
ww Herprool (BREE | Wa hh ts tert as Foro seiner morte 
backing sun tan color, /*age of | the hints ces wh SRN Wea otk 


individually wraps 


thread tothe pad-eyes as shown in the side 
levation, 

“Thread the needle K and te it to end of | 
boom D. Insert the point of the needle 
the hull at the traveler. The angle should 
be such that it will hold the boom over to | 
the side that has the list, about 4 in. from | 
the center line of the bul. Paint the needle 
tnd the traveler white, “Add the forestay and 
backstays by fastening them first to the mast 
and then bringing them down to the pad- 
‘eves in the hall 

The next in our model-of-the-month series | 

ill be the latest hecey crusers, the 
T.. 5. "Tisealoons, 


FREE MEMBERSHIPS IN 
OUR NEW MODEL CLUB 


ADYONE who, likes to. make migiature 
ship models should join our new Model- 

-the-Month Club. An’ application blank is 
‘Model-of-the- 


‘Month construction hits. There are no dies BUILD IT sounseueczuans 


‘or obligations whatever, but each member 
{s given a certificate that entitles him to 
Paficlate in any ebiions, cont and 


‘ther activities the club may’ conduct.” The 
Brincipal object of the club is to present a 
Complete Series of miniature modes of the 
aenartitesy iret” | most famous warships and commercial ves- 


rereres parmacry | “lyn Unites Sate hitory 
Sas oss EEE se  fllowing Coupon whe 


a ee 


rp tceenicvec Mee 
‘THE PORTER CHEMICAL COMPANY | | Soi nthe wing oot costing ta 
RE, Feipeehisccy. een Tet 


REMINGTON 


| 
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“Revealing 


- Nature's 
C Wonders” 

””§ eoot milerosenpe ives Tile- 
AEX 


yours wisely. thie 20-page book 
is itstrates and, describes dilen 
mode, ips you deck inteligesty 
‘Then you can lok forward to yeas of ever 
" ing” thowsands af 
ound you, eveF= 


THE POWER OF YouR 
WOLLENSAK 100X MICROSCOPE TO 
225X 


BUY MICROSCOPE SUPPLIES 
Direct from the Manufacturer 
tay ae 
‘Ta Paton St, 


jnagic 


‘heya optt 
acid te teeasay pase 
od 05 other wicca ante 


Shicgre—Hitere—tihte hat 
noes tl 

‘te fully explained. 
‘Reet ie maki 
ic mae 


‘Always mention 
yhen answering adver- 
tisements in this magazine. 
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EQUIPPING MICROSCOPE 
FOR POLARIZED LIGHT 


1s a test of the eficiency of the apparatus, 
‘The darker the field, the better the instru: 
ment. 

‘The variety of slides which may be pre- 
pared for observation in. polarized light. is 
Very large. For the amateur a great number 
of erystallizations, minerals, and organic sub- 
Stances are available, "Perhaps the best and 
tnt spectacular side to Sart with 8 thin 
Strip of mica, or several very thin strips of 
this mineral placed one on top of the tbe 
When’ this slide is placed inthe revolving 
stage, and the ‘and stage are then re~ 
volved, a beautiful series of color effects 
will be observed. Each color passes into its 
Complementary ‘color as the eyepiece i re 
volved throuzh 90 deg. The best results are 
obtained by removing the top lens of the 
Condenser and using a 4X eyepiece with a 
oF 10X objective. However, the instrument 
works very well without a\ condenser sys 
tem if ove is not available. 

nates side 'Uat ie elleive and easly 

"sa small piece of rock asbestos 
Pied ce ube side Sic the ala eneth 
‘wise. This gives beautiful rods of 
elicate color tints. Crysallizations of si 
far, copper sulphate, or aspirin make excel. 
fent slides. Crystallzations may be prepared 
fn the ordinary way and mounted ia Canada 


JRGANIC substances that polarize well 

‘are thin sections of orn, fish scales, 
feather quills, the lenses of ‘fish eyes, and 
sections of animal bladder. 

‘With some substances, polarized light gives 
series of dark rings and crowes. A litde 
rated raw potato shows this effect very wel, 
‘The large starch cells of the potato are easi- 
ly discernible under fairly low power, and 
in each cell, with the aid of the polarizer, 
wi be acre» da pos whic rotates 
8 the eyepiece is revoly 

Polarized Tight has numerous. applications 
Jn the industrial arts. Tt is used by the op- 
tician to detect strains in optical glass and 
in mounted lenses. The jeweler uses it Lo 
tect spurious imitations ‘of the semiprecious 
stones. ‘The chemist puts it to use in deter- 
mining the concentration of suzar solutions 
And the identifiation of some of the suzar 
sroups. Tt is used in the textile industry for 

the. entiation of ‘the various fibers of 
wool, silk, cotton, or Hinen, each of these 
terials having its characterstie colors when 


particularly of muscle tisue. Here advantaze 
taken of the fact that wih the aid of 
polarized light, materials which are nor- 
mally transparent to ordinary light canbe 
‘examined in detail, the detals of the layer 
fr fiber structure of the material being clear 
Iy defined in color. ‘The Eight is used, too, 
extensively by the geologist and metallurgist 


NEW GEM 
‘Microscope 
Magen 720 110 de | 
‘cing’ Wate cn | 


ieindoss814-59 


Big Value at Low 
Cost...New Model R 


Sepa epi yam, ye 


Got" espe Eaten 


ar out 
Fa irons. “soo. 


Gem Science Kit 
Big Value $9.50 
ww Digest vale! Com 

fhe portable 


Sold by Leading Dasers 


MAIL THIS COUPON TODAY) 


ecrets of 


ORIES THAT WILL HELP YOU GET AHE/ 


| at thirty 


‘TIME ALWAYS MOVES FORWARD 
=S0 DO MEN WHO MAKE THE mosT 
(OF ITI THIS COUPON IS AN INVITATION 
AMD CHALLENGE TO MEN WHO ARE 
NOT SATISFIED TO REMAIN ON THE 
SAME JONS—UNTIL THEY LOSE THEME 


ry 
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1: 
Hl 
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fi 
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RUNS UNIQUE BUSINESS 
FROM FARM WORKSHOP 


EURITIS 
for three 
years made 
John L. Barker a 
helpless cripple, 
and forced the mid- 
Gle-aged Marys. 
ville, O. farmer to 
turn’ from his land 
{ohis workshop for 
a means of “sub- 
sistence 
Born and reared 
on a 125-acre farm in Union County, Mr, 
Barker suffered a severe attack of neuritis 
So helpless that he could not 
put on his own clothes, he was compelled 
4s he slowly recovered to find a new way 
of making a living for his wife and children 
‘That was 18 years ago. Now Mr. Barker 
is becoming nationally known as a maker 
of hand-made, high grade casting and fy 
rods for fishermen. Although he has fully 
recovered from his illness, farming is only 
incidental in his new life 
Success cameslowly., Mr. Barker started 
‘with a good store of determination and a 
Knack for wood-turning. He began to re 
pair fishing rods to earn money to buy the 
hecessary equipment for making new ones 
Repairing ods sl an important factor 
in bis livelihood and the mail brings him 
old rods from Maine to California to re- 
pair, as well as new orders 
“The first pole I made was a green 
hickory fly rod 1 whittled in-my- own 
Kitchen for practice,” Mr. Barker said 
be fst rod Told was to a Marys 


ville man who wanted a high-<cla 

Without paying a fancy price for it 

The workshop in rear of the pleasant 

lle farmhouse today is filled with rep 

in_ various states of manufacture, 

first rod. The secret of its grace 

and strength ists sity form and air 
conditioning, 


TREE root with its tendrils wound 
around each other gave me the idea,” 
Mr, Barker said. “Instead of making a 
solid piece rod, I determined to make my 
rods stronger by fitting longitudinal strips 
together with glue, 
young second-growth 
‘wood will it my parpose. T cut them in 
my own woods, split the logs lengthwise 
and have the haives quarter-sawed and cut 
into slabs in a planing mill, and do all the 
rest of my work in my own shop.” 

‘At first, the rods were made in halves 
sslued together. Then Mr. Barker experi- 
mented with sixply rods. This necessitated 
buying a motor driven mitre saw to cut 
the triangular sticks from the slabs. Pro- 
ceeds from the repair business furnished 
the funds. A (Continued on page 105) 


‘HOME-STUDY 


EZ 


AVIATION 


The Government Approved 


2160 Rrertt 


BUSINESS TRAINING 


Angola, Ind, 
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Secrets of Success 


RUNS UNIQUE BUSINESS | 


FROM FARM WORKSHOP. 
Continued from page 104) 


new electric motor long ago replaced the 
first gasoline motor, Mr. Barker believes | 
in this slow, sure method of building 
reputation and trade, 

He deals directly with his customers. 
He has no sales agencies. He guarantees 
fan excellent product and stands back of 
the guarantee. His advertising necessarily 
is limited in quantity and is confined to 
national sport and field publications 

In one corner of the workshop hangs a 
hoping be fly rod, Mr. Barker ells i 

‘Club”. ‘There is no price on it. It's 
first rod Mr, Barker made, the experi 
‘mental fishing pole he carved in his kitchen 

ha jackknife when he started out to 
lick his own personal depression —W.H. 
Columbus, Obio, 


HE FOUND MONEY IN 
OLD BURLAP BAGS 
knows the 


of profit that exists 
fn the junk busi- 
ness but most of 
us would consider 
it very undignified 
to drive an. old 
broken down horse 
and wagon and an- 
niounce the fact to 
everyone in sight 
or hearing. Yet one man I know has made 
this business almost dignified without in 
pairing its profits in any way—and that's 


ERYONE 


depression and half way into 
it, Sam clerked In one of our large depart 
ment stores, OF course the day came when 
the boss approached Sam and with a dole 
Tul expression gave Sam his notice and a 

ure of the firm's business of the 
present and the fature. Like the rest of 
ts, Sam thought that in a’ moath or two, 
things would pick yp and that his smal 


bank account would carry him over, but, 
the bank suspended withdrawals ‘until 
further notice and things looked very | 
dark for Sam, | 

‘One day a neighbor offered Sam about 
a hundred and fifty burlap bags and told 
hhim to dispose of them in any way he saw | 
fit. Naturally, his first thought was to 
sell them to a junk man for a cent oF two 
apiece but the thought of a junkman gave 
him an idea, 

‘The next morning Sam took about twen 
ty bags and went calling on his neigh- | 
bors. He asked them to hang the bag in 
some convenient place and instead of 
burning their (Continued om pace 106) 
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Copy this girl and send us your drawing—pethaps 
you'll win a COMPLETE FEDERAL COURSE 
FREE! This contest is for amateurs, so if you like to 
draw do not hesitate to enter. 


Prizes for Five Best Drawings—FIVE COM- 
PLETE ART COURSES FREE, 
drawing outfit. (Walue of each course, 


| $190.00.) 


FREE! Each contestant whose drawing shows suffi- 
cient merit wil receive # grading and advice as to 
‘ur estimation, 


Nowadays design and color play an important 
patt in the sale of almost everything. Therefore the 
artist, who designs merchandise or illustrates adver- 
tising has become a real factor in modem industry. 
Machines can never displace him. Many Federal 
students, both men and girls who are now commer- 
cial designers or illustrators capable of eaming from 
$1000 to $5000 yearly have been trained by the 


| Federal Course. Here’s a splendid opportunity to 


test your talent. Read the rules and send your draw- 
ing to the address below. 


COMPETE FOR 


AN Qu 


SCHOLARSHIP 


RULES FOR 
CONTESTANTS: 


This contest open 
only to amateurs, 16 
yeats old or more. Pro= 
sional commercial 
ts and Federal stu 
not eligible. 
drawing of gil 
415 inches high, on 
paper @ inches wide by 
7 inches high. Draw 
conly the itl, not the 
lettering, 

2. Use only pencil or 
en, 

3. No drawings will be 
returned, 


4, Write yourname, ad 
diess, 


5. All drawings must be 
received in Minneap- 
lis bySept. 25th, 1934. 
Prizes will be awarded 
for diawings best in 
proportion and neatness 
by Federal Schools 
Faculty, 


-FEDERAL SCHOOLS, INC. + 


10144 Federal Schools Building, Minneapolis, Minnesota 
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FIGHTS WAY 


In 1925 
Office Manager 


Assistant 
Bookkeeper 


Tn 1921—Mine La- 
borer studying with 
‘alle on the Side 


Gives Credit to LaSalle Training 
in ACCOUNTANCY 
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“at Ron 


Dept. 1083HR — Chicay 
Seu 


Tiitigher Accountancy 
Epoleeloeerr 


Secrets of Success 


HE FOUND MONEY IN 
OLD BURLAP BAGS 


tinued Jrom page 105, 


‘waste paper and old magazines, to deposit 
them in the bag and that he ‘would call 
every week and collect it and in addition 
he would give them a credit card which 
when properly filled would entitle them to 
a cup and saucer free of charge. The pros 
pect of a free gift usually won them over. 
Of course, there were a few refusals but 
‘on Sam’s next trip they usually asked him 
for a bag and credit card. The next day 
Sam distributed the rest of his bags and a 
Profitable business was soon in the pro: 
cess of being launched, 

Sam's method was: For each pound of 
baer be gave a credit pint, One hundred 
credit points entitled the holder to a cup 
and saucer which cost Sam ten cents. Sam 

led the paper in a home-made paper 
baler and received between sixty and 
eighty cents a hundred pounds from a 
wholesale dealer. For magazines that were 


in fair. shape second-hand book dealers 
gave him from one to two cents each. 
When his small touring car proved_in- 
adequate to making his collections, Sam 
| taller with high stake bod. 

¢ original 150_bags has it 
‘creased to 450 and Sam says he is going 
to get larger bags so he only has to call 
‘once every two weeks and at the same 
time can double the number of them in 
homes—J.S.M., Cleveland, Ohio, 


Cash Prizes 


‘THIS department will give $5.00 for 
every true success story submitted 
by readers of Popular Science Monthly, 
and which is accepted for printing in 
this magazine. 


Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
‘which the author's success, or that of 
fome one known to the author, has 
been gained by some method of educa- 
tional guidance, fitness for the job, or 


spplication to the work will be con- 
sidered. We are not looking for the 
Ngeterich-quick” type of story. 


Manuscripts must be confined to S00 
words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
not responsible for the return of re- 
jected stories unless postage is pro- 
Vided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 
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HELL DIVER MODEL 


(Continued from page 75) 


be done by filing. Taper both wines on each 
end, about 34 in. from the ends, Sand the 
Surfaces with medium sandpaper across the 
rain, then with fine sandpaper frst across 
the grain and finally with the grain. Fasten 
the lower wings with 1/16-in. dameter brads 
for wire. The’ vertical and horizontal tails 
‘are made of thin galvanized metal, althoush | 
brass or aluminum may be used, 

‘The landing gear is made of balsa, wood, 
ight pleces in all. ‘The wheels and “pants” 
are carved in. one. This Is easily done by | 
Jaying out and’ shaping the top plan first, 
then the side plan 


HE two outside struts are of 1/ 
brass or galvanized metal, two being Fe 
‘quired. ‘The sic inside struts are balsa wood 
Wie by $4 by 196 im long to allow for 
fiting from the top wing to the fuselage. 

‘The propeller is galvanized metal about 
1/32 in! thick and in. long. 

To awemble, lay out and drill the four 
holes in the fuselage for the brads for the 
wing pieces. Also mark the place for the out: 
side struts that go from the top of the bot 
tom wing to the bottom of the top wing. Cut 
these eight small slots about 1/16 in. deep 
with a razor blade. In ‘the middle piece 

. four extra holes are cut for 


Glue the bottom wing to the Fuselage, put 
the outside struts into the slots, et the top 
wing on top of the struts, and hammer i 
Gown. Fit and lue the six inside strut pieces 
from the top wing to the fuselage. Glue the 
Dieces with the shock absorber to the wheel 
pants, then glue to the fuselage, secing. they 
fre a the correct angles, and glue the inside 
brackets to the bottom of the shock ab. 
sorber. Glue the braces from the bottom of 
the fuselage and Tower wing to the pants 
bback of the landing’ gear braces. 

For the cockpit hoods itis best to make a 
thin cardboard pattern. Cut the exces ma 
terial away to At over the cockpits: then 
‘cement the pattern in the right shape. Lay 
Cellophane in this pattern, leaving Ht over~ 
size all around. Next glue io the balsa wood 
Supports, which are 1/32 in. thick by 1/10 


cellulose’ cement 
to the fuselage. 

Give the entire model a coat of fat white 
Use black over this in the cockpits. and 
around thelr edges. The back and front of 
the cowling, where the cut-ins are, should 


Finally cement the hood 


also be black, and the wheels as well. The 

he ship is blue except the wings and 

tall, which are bull. The vertical 

tail bas red, white, and blue as shown. On. 

top of the top wing are two insienia. These 

ae placed, over the outside strus and. are 
About 154 in in diameter 


Please send in om 2 post cand your sugges 
tions for modal to be Included this shes 
Sere te at tie we esed eu fo vole on 
this question, pons have ben ten for four= 
teen of the medal requested. 


SILENCING WHEELBARROW 
WITH RUBBER TIRE 


‘Tne noise and jar incidental to running a 
wheelbarrow ‘over hard pavements may be 
Feduced by the we of old bicycle tres. Cut 
an outer tire about 1 ft. longer than cit 
Cumfereace of the wheel, and strip away the 
rubber for about 6 in. from each end s0 a8 to 
free the wires which are embedded inthe 
rubber. After the tire is placed over the 
wheel, the wire ends may be twisted together 
or around a spoke—F. G. Seserur. 
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REMARKABLE NEW 


eneering Kit 


Contains Materials 
for Five Projects 


forthe sting) does FO 
‘seroma some, 


Add a New Word Every Day 

‘Are you ever ata Toss for words—uncer- 
tain about pronunciation, spelling, exact mean 

1g? Do you want to use confidently, words 

‘ou may often skim over? Do you sometimes 
Teal that your conversation or Correspondence 
isda, hackneyed? 

‘To increase your vocabulary, to make you 
self more intersting oF persnsive"Learn 
New Word Bvery Day? HERE i a novel 
device which makes it easy to do 
‘Hat automatiallyt * 


It’s FREE 


eh day tha Win 

faeeh, 7 ma 

‘een TERY amateur woodworker, once he aN 
rata, ds fas Tearned the elements of ‘cabinctmaking, 


Setar tha’ atm” 
‘hlpreae arf your cat 
Re cauea wi bin The 


wants to try his band at veneering and inlay 
| ing Three things usually stand in his way— 

he doesa't know Just how to go about the 
‘work, he hasn't suitable designs at hand for 
| Senecred projets, and’ he cant obtain the 

hecewary materials 

‘We are remedying these dificulties by of- 
fering & new veneering kit. It contains an a= 
ple supply. of the finest, veneers, such as 
[iriped, mottled, and crotch mahogany, East 
India foxewood, striped walnut, and figured 
satinwood, for ‘veneering a coffee table, a 
Serving tray, a miror frame, a bookrack, and 
‘jewel box, 'In addition, there are all the nec- 
‘eeary croubanding materials ilay strips and, 
Bander, veces tape aad vener pin ca of 
‘excin glue, a glue brush, and a special veneer 
fw. ‘The saw is a high-grade tool of a type 
that ean rarely be obtained at hardware stores. 
Included in the kit is a book “How to Make 
Veneered Panel” by Herman Hjorth, a res 
ilar contributor to Porvtax Scumvce Moxrat- 
tye tes indbook on“ veneerina 
available for amateurs. The kit also contains 


4 blueprint for a simple veneer 


Dress. 
‘There are about seventy feet 
of veneer in each kit. Bought 
Separately, this veneer would 
fcost more than the entire Kit, 
‘without counting the book, saw, 
find other items, The entire ase 
Sortmient will be sent to any 
reader in the United States east 
Of the Mississippi for $7.5, post- 
‘age prepaid, and west of the 
Mississippi for $8.25. The solid 
wood necessary for making the 
Projects, of course, is not in- 
Eluded, but can be obtained 1o- 
fally without dificulty and at 
rial smal expense, To take 
dvantage of thi except 
Spportamtys order Kit No. 7. 
‘Another new kit ready. this 
KIT F—Materiale for 12-in. model of Manhattan month contains all materials for 
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Oves 


or 


25 Cone 


per Blade 


Money Back- 


No.2 


| miniature model of a cup yacht. It is 
‘marked P in the following list. This kit & for 
the October model of the month, described 


i kits are accompanied by instructions 
sprints. The ship model kits contain 
fonly the raw materials. The furniture kits, 


Satan So Talons, however, are completely machined and prac- 
THE KEY TO LIFE 
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Ropes Since Mopecra Gu 


SUCCEED met 


Make—Sell them. Learn how. 
Formulas. Processes. Analytical 
Service, Catalog free. 
H. Thaxly Co., Washington, D. 

Always mention Porutar Science 
‘MonTHLy when answering adver- 
tisements in this magazine. 
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Air Conditioning 


Cutting Reeds 

ON FURNITURE LEGS @ 
By 

Charles A. King 


‘ANY amateur craftsmen who desire 
to construct a. Sheraton. worktable, 
chair, of other piece with graceful 


by making 

reeding gage Tlusteated. With this, any leg 

| or post up to 2 in. square and 32 in. long 
maybe reeded 


| "Get “out: two. hardwood 


through "asides and separators to receive 
544 by 3/16 in. bolts with washers. Do the 
boring from each side until the holes join the sidepicces. Fit a 
smoothly in the center into a 144 in, square blod 

hole through the foot sepa- screw and part of the Jaw of an 
ter ona line with the top of screw will be Just the thing for this, Place 
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| point. Fasten block C to B with screws as 

StF, making sure they clear the bolt holes. 

Turn a 2¥in. No. 10 screw into head 
separator G at the center 7, allowing it to 
Droject 184 in, as at 2. File or grind the 
Screw flush at 7 and to a carefully centered 
point at 2. Assemble the separators and sides 
{o suit the length of the leg to be reeded 
MASE the index, gage Hf of ‘maple or 

other hardwood 34 by 2/4 by 274 in. 
if glued of crossed veneers, there will be no 
danger of its splitting. Lay out and make 
twelve 54 in. deep saw cuts (these are marked 
4). The accuracy of the finished reeds. de- 
pends upon the spacing of these cuts. This 
Index gage will suit 3, 4, 6 and 12 reeds, but 
other gages may be made to suit any desired 
number.» The sime gage may be used for 
any diameter of leg. 

‘Make a cut in the head separator at ¢ to 
coincide with the cuts in the index. In the 
index piece at 5, drill-an accurately ‘cen- 
tered hole which’ will slip closely over the 
screw 1. Bore holes for the two screws 6 in 
the index 


‘Center the index on the end of the les, 
fasten with screws 6, place an Iron washer at 
7, put the leg and index in place, and center 
the foot at E. Fit a piece of steel (marked 
HY) ‘closely into the saw cut 4 and. the 
luppermont saw cut in the index piece. By 
turning the gage H and dropping 1° into 
any cut in the index, the lex will be held in 
ution while being reed. 

Make pieces J the same shape as the sec- 
tion of the leg to be reeded.. Fasten these to 
the sides with brads 30 their top edges. will 
be 1/16 in. or less below the profile of the 


by in. stove 
10 screws at 
Make the’ cutter for reeding 14 in. oF les 
thick, 14° in. wide, and 2 in. or more long. 
Use a piece of tool steel or a flat Ble. Cut 
notch NV in the holder to ft the cutter closely 
and so it will be gripped firmly by setting 
up bolts 8. Drive screws home to hold 
pieces Z and Af in place, and round them 
for the handle, Round. the bottom enough 
to allow the reeder to be 
regulate the depth of the 

Begin at the bottom of the reeded section 

and make the stroke down the leg. Tt may 
ry to finih the ends of the reeds 
Tn any case they 
‘andpapered thoroughly 
Flutes may’ be cut by the same method 
by using two cutters as shown and making 
two cuts for each fate, 

‘Often it will be a good plan to place a 
block and wedge as at P to give additional 
stiffnes. Tm using: the reeder, be sure the 
sage face 1! fe pressed Srmly, and evenly 
Seainst the side "AN places where there is 
friction should be rubbed with a candle of 
with hard soap. 


CUTTING HARD STEEL 


‘Ax acto transmission shaft and gear had to 
bbe turned down, but even when Snnealed it 
was too hard to cut. T then trued it up in 
the lathe, beated it “black” hot with a blow- 
torch, and started cutting at slow speed. It 
| ‘at like soft steel as long as it was Kept hot 

If the cutter tip gets too bot, water can be 


applied at intervals in suficeat quantity to | 
‘cool it —Wrstane Orsreate, Je. 


E, and file the end to a carefully centered | 


leg as indicated at K, to allow for the spring | 
of the leg while reeding 


DIESELS: 


THE WEW OPEN DOOR TO Succ 


| feno\ 
Learn DIESEL 
Engines Now! 
Don’t Wait! 


IESEL POWER is the big, new field 
for greater opportunities and bigger 
| poy. GET OUT OF THE RUT! BE AN 
| EXPERT DIESEL ENGINEER and od- 
| vance with this great, new industry that 
| is sweeping the world. 
| LEARN DIESELS in our big, nationally 
recommended DIESEL Schools and 
Shops. The original, exclusive DIESEL 
Schools of the United States and Can- 
| edo—estoblished many years and 
| ways ahead in training and equipment. 
More engine:—more successful gradu- 
‘ates—more Big Pay Jobs. 
| Send for your FREE copy of "Diesel 
News," containing up-to-the-minute 
| information about the amazing oppor- 
tunities everywhere for trained DIESEL 


| Get the Full Story! 

ook K Exploins All Practical 
School Courset—Day ond 
Night... Book H Explains 
Home-Study Combin 
Course. 


HEMPHILL DIESEL 
ENGINEERING SCHOOLS, INC. 
2123 Son Fernanda Rood, Les Angeles, Celi 
| "0. Box 101, Chicago, Il 
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NEWEST EFFORTS MAY HARNESS SUNLIGHT 


inch layer of ot ai: side the boder was an- 
‘other copper cylinder, somewhat smaller in 
diameter, only twenty’ inches long, and hol- 


low exept for feed and scam pies: About 
‘twenty-one quarts of water ¢¢ 
between the two. copper ‘and the 


Seam chamber had a capacity of about ten 
‘quarts On a bright day, the sun's rays cone 
Stntrated on the boiler by the reletor pro 
diced scam tremare of thirty pounds per 
Scare forty minutes The presure 
tien was raised rapidly to seventy-five pounds 
Braque ch the sty init othe fa 
fSeucted bole On ae war the 

c rer ve quars of waar an 
hour, and the small engine it tan, driving 4 
ump, developed one-half horsepower. 


ATH the financial aistance of the 

French government, Movchot continued 
tis solarspomer experiments for twenty year 
(One of hi Inter plants had a boiler made of 
Several tubes placed side by side, which, when 
tested over the span of a year by independent 
engineers, showed. the excelent boiler efi 
dency of fortyrnine per cent. Some of his 
Plants were ‘wed: succesfully” for" pumping 
tvater in Algeria. 

Tn America, John Ericson, the Swedish- 
‘orn engineer aid Inventor who had done his 
Adopted country 40 valuable'a service by de 
Signing the Monitor that sank the Con 
Ste Ironclad. Merrimac, wat working. indus- 
triowsly on the problem of obtaining cheap 
power from the un. tn 188% he but in New 
Kon sole powerplant hs eh hat was 
comparatively inexpensive and highly eficient 
‘The rellecting apparatus consisted of a fec- 
{angular trough eleven fet long and sixteen 
feet broad, bail of straight wood staves sup- 
Yorted by’ curved. itn rib. To hese staves 
Mere attached mirrors made of common win. 
iow glass alvered on the underside. ‘The 
trough, revolving around a. pivot so that i 
Could be made to follow the movement of the 
Sun, was supported, by light steel truss to 
which was attached a water heater aie and 
bne-fourth inches ta diameter and eleven fect. 
feng. "The sun's rays concentrated oa the 
Tater by the rellector produced. suficent 
Steam to’ operate an engine with a st-inch 
‘working cylinder and_an eightinch stroke. 
Exesson, was shi ‘when be built 
this machine Had Be been younger i prob 
ble that he would have developed i to very 
ih efficiency 


problem. In 1904, residents of ‘Pasadena, 
Gali were astounded by the erection of the 
largest and most powerful mirror-type solar 
szenerator that ever has been built. The brain 
child of Aubrey G. Eneas, an Englishman 
living in. Boston, it had a' cone-shaped re 
fleetor thirty-six feet in diameter that weighed 
‘over four tons, moved by a clock-controlled 
motor so as always to be in accurate focus 
‘ith the sun. ‘The mirrors of the reflector 
‘were of white glass, one-sfvteenth of an inch 
thick, sprung to the curvature of the frame. 


HE boiler, formed of two concentric stel 

tubes enclosed in two plass tubes with an 
air space between them, was thirteen feet six 
inches long, and was placed at the axis of the 
reflector. ‘The water was circulated up 


between the steel tubes, and down the inner 
tube. About thirteen and one-half square 
fect of sunshine was concentrated on each 
squaze foot of the outer surface of the bol 

‘machine transformed about four 


Similar plants, which were used. for 


pump- 
ing water, in southern California and in 


‘Arizona. 


PP HE te Frank Shuma, of Pipi 
ame the const of any of the su har? 
ewer to making wl generation of power 
Sims Sing on 88 
fn te hot bee princi, he ult several ce 
Seal epee pisos, 16 Ensh 
Cspitalts became interested, and the f 
fag year he wa ovted fo bald are sn 
fore nt im Ege drotenor€, Bap 
ES Eadh ct wiv ie 
ow largely wed in instrument 
aly Fag pe 
fomuling engineer, became nacated. with 
Sciuman in the works AU te suggestion ‘of 
Protewor Doys the design ofthe absorber was 
‘hanged rots the old ot box to relccor: 
lied trough something ike the ooe that 
tied by Eneson, The bolers were placed on 
dpe a the focus ofthe reflectors so that both 
Sika would receive the elec. ray, and 
Sere covered ym single yer of gas et 
‘ning am nr apace around the bolt 
Bach channel ahaped refer and fis bor 
wat 08 feet long, Te five fefectors were ait 
‘etal eed t's 
ot aren 18208 square feet of sue 
‘Heo xi he an amo 
eam produced. was twelve pounds per 
$00" square fet, equivalent to ‘one brite 
honepower per 18) quate fet of sunshine 
‘The anima output for an hours un was 
ily-ive and ‘oneal bake ‘hencpower, 
heat tine the power run vet 
ite ane ty tla geen 
yao aice Rape Tt 
‘and occupied by tp 
In oto, wile egnged making 0 


EXCEPT that concentrated vn ry, nen 
olafirearethe source of heat,and thaten- 
ine-cylindcr oll instead. of water is heated, 
{his apparatus fs much like an ordinary bat 
water heater. The sun’ rays are reflected on 8 
Copper beater tube, covered by two 
Concentric hss tubes, by a eyindreal tough 
St Tight sheet steel lined with lossy sheet alt 
fninum, This reflector, which twelve and 
‘e-half feet long and seven and one-half fet 
‘wide, mounted on a see fame with its 
Tong dimension parallel to an axis pointing t0- 
ward the North Star. An ingenious arrange 
Inet of counterwelthis, controled by" an in 
Expensive: alarm lock, moves. the relector 
Suficenty fori so fallow the daily march of 
the sun from east to we. 
‘On 2 platform about it fest above the re= 


fnehes, in its back. A copper pipe, one and 
one-half inches in diameter, passes down un- 
der the reflector, turns, and returns in the 
{ocus of the sun rays, as described. 

“Although shaded by trees so that only about 
seven hours of sunlight a day are availabe, 
the temperature of the cooker’s ovens always, 


remains above boiling, and many varieties of 
food may be cooked at night. At most times 
the ovens are hot enough to bake bread, 
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GLASS MAKING EASY FOR 
THE HOME CHEMIST 
(Continued from page so) 


absorbent, paper in a solution of turmeric in 
water and allowing them to dry. Vou can 
Dbtain powdered turmeric from grocery stores. 
‘When using the test paper, fit add a 
few drops of hydrochloric acid to the solu- 
tion to be tested. Then place two or three 
drops of the liquid om the paper and allow 
the strip to dry. This ean be done by placing 
itom the sides of a hot flask of boiling water. 
If the strip, which originally is yellow, turns 
pink where’ the liquid’ was applied, boron is 
Indicated. As a double check, place the pink 
portion of the paper in ammonia water. If 
the first test is correct, the spot will turn 
black. Since boron is an ingredient of many 
eye Washes, hair lotions, and. throat gargles, 
the experimenter can use the turmeric papers 
hes prepared to test for its presence 
‘Another common compound of boron also 
fs sold by drugyists as a mouth wash oF oral 
antiseptic. Tt is called sodium perborate and 
fis cleansing properties are due’ to. the fact, 
that it gives off quantities of oxygen. This 
fan be demonstrated by dissolving. some of 
the powder in water and heating it, esting 
the gas by placing a small smoldering string 
clon to the liquid, ‘The slowing of the sting 
will be evidence of the oxygen present. 
Because of Its high oxygen content, sodium 
perborate also will bleach the color from 
cloth. The colored portion of wood match 
‘boxes can be completely bleached out in a 
few seconds with a solution of the chemical. 
Thy adding walts to-a solution of borax, the 
home experimenter can produce various pre~ 
ipitates, Copper sulphate solution, for’ in- 
stance, added. to borax solution, will form 
teen ‘copper borate. In a similar way, bor- 
fates of nickel, iron, chromium, cobalt, mag. 
‘slum, calcium, zine, manganese, and” alum- 
num ean be made, 


STUTTERING TRACED TO 
CHEMICALS IN BLOOD 


‘Tuar stuttering may be traced to. the 
chemical content -of the blood, Is the suz- 
festion resulting {rom researches cartied on 
by De. ‘Georse A. Korn, of the University 
“Wisconsin, Madison.” Thirty-one persons 
faficted with stuttering submitted tothe 
test. ‘The calcium content of the bloodstream 
ras found by Dr. Kopp to be higher than 
people who stuttered, By 

his chemieal characteristic of the 
tilood, itis hoped the afiction may be cured. 


DRUGS MAY BE USED 
TO PRODUCE SUPERMEN 


Davos that, instead of producing stupor 
for frenzy, ‘would. produce super-men were 
predicted ‘by Prof. Marston T. 

Columbia Universiy, bet 

lng of the American’ Cher 
sanie chemistry, Prof, Mi 
fnow learning the reat 
tain chemicals and their influence on the 


Bogert, of 


mental habits of man. Tt is inevitable, he 
Continued, that one day chemicals will be 
found to stimulate the brain power of man 
and inerease physical strength and health. 


SPINACH DYE NOW USED 
IN TREATING ANEMIA 
‘Tar, green coloting matter of plants, chio- 
rophyil's being extracted. in England for 
{ie fe ening anemia Spinach asd Tettuce 
Sicopittt soe Besunty teas Re 
cording to Dr. Peter Ede Rees, London 


iy assimilated by the system than the iron 
extracts and strychnine previously used. 
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MAN-MADE LIGHTNING SOLVES 
FREAKS OF NATURE 
(Continued from page 17) 


lating a radio aerial struck by lightnin 
Fash! Tattered frazments of paper hung from 
the windows and showed what had happened. 
‘They bad been blown straight out. 

‘Here was another example of the pressure 
fle, which, McEachron declared, was one 
Of the most striking results of a violent light 
ning “Occurring withia a building’ 
he told me, "it may well blow out any of 
windows, tear objects from the wall, and pro- 
Guce effects similar to those of an explosion of 
dynamite” He recalled 2 case of lightning 
Striking a house where a woman was prepar- 
ing a meal in the kitchen. The blast Knocked 
het down and blew out ail the windowpanes, 
A backdraft of inrushing air then lifted one 
of the window curtains and tomed it dear 
Across the kitchen ‘2 wall @xture. The 
‘woman was stunned, but recovered. 


WET peas the cause of the te 
fect? It is still something of a mystery. 
Neither the presence of moisture in wood, nor 
the heating of the air by the spark, could fully 
‘account for pressure of as much as 10,000 
pounds to the square inch, instantaneously 
enerated by the lightning spark, McEachron 
‘Sid. In fact, he and his fellow ters 
had found that dry wood exploded just as 
readily as wet wood when it was struck with 
' bolt from the new lightning generator, rul- 
ing out the popular theory of moisture in the 
wood, being turned to steam, as an explana 
tion. Perhaps some sort of electrical repulsion 
between particles in the path of a lightning 
are was responsible; at any rate the effect was 
there, and further experiments with the new 
ppatatus should shed further light upon it. 

(cheap framed mirror, placed in the path 
fof the discharge, was next blown to pieces 
From the fragments of broken glass, roost of 
the slvering had vanished; the discharge had 
‘evaporated it. A litle silvering remaining on 
some of the larger fragments, showed a curi- 
‘ous treelike pattern—the track of the branch- 
ing discharge itself, which had vaporized the 
mercury and oxidized the silver in the amal- 
gam coating. Thus was explained the ability of 
lightning to photograph itself upon a. mirror, 

ven i the dort time ce i as tein 
stalled, the nev generator i 
‘mation of considerable practical value. For 
example, electric wires are carcied. throt 
most homes in what is known as BX cable, 
‘which encloses the pair of iswulated, conduct~ 
ing wires in metal armor. The metal sheath is 
always grounded. Until a few weeks ago, 
McBachroa said, engincers imagined that this 
was excellent insurance against lightning darm- 
age. They figured that a stroke of lightning 
hitting a house, would be harmlessly carried 
to earth by the cable. 

To show what actually would happen, he 
placed a short section of the armored cable 
Scross the terminals of the ightring penerator. 
‘There was a fash as the bolt hit #. When he 
withdrew the eable and held i up for inspec 
tion, smoke was cusling upward from the 
burning insulation, showing that under favor 
able circumstances it might easly start a fie 

Field telephone wires used by forest rang 
ers often show a peculiar phenomenon, of 
which a case was reported to Pittsild only a 
few weeks ago. With his phone out of order 


MAKE YOUR OWN MOTORS 


after a thunderstorm, a ranger would examine 
the wire and find it intact, to outward ap- 
pearance. But sometimes on cutting the wire 
fr tthe nner cae stand would be 
found missing. The mystery of the vanishing 
telephone wire was explained with the aid of 
the new lightning generator and a strip of td 
cephone wire between its terminals. When 
‘chamined the wire after the discharge, the in- 


salation was hardly tom, but no metal strand 
was inside. Artifical lightning, like natural 
Tightoing, had simpiy vaporized the metal and 
the vapor had escaped through the insulation, 
‘Now came one of the most curious demon= 
strations of all—showing the strange “pinch 
elect,” as engineers call it, of extremely pow. 
erful ‘currents of electricity. A'at strap of 
‘copper, just large enough to carry the light= 
ning generator's discharge without melting, 
received its Impact. Instantly the metal erum- 
pled and shrank together at the center, as if 
‘queered in a mighty fist, The magnetic field 
‘around a conductor carrying $0 heavy a cur~ 
Feat, MeEachron explained, caused the con- 
‘actor itself to experience a driving force sim~ 
Har to that upon an armature imam electric 
motor. Softened by the heat of the discharge, 
the strap wrinkled and collapsed ‘under this 
force. Metal cans and other objects struck by 
natural lightning often show this eflet, 


ESEARCH workers of the Pittsfield lab- 
‘oratory do not depend alone on thelr 
Powerful dlectric generators for their knowl- 
‘edge. of lightning’s pranks. Like small boys 
Funning to a fre, they hasten to the scene of 
natural lightning bolt to observe and 10 
Photograph its effects. If any unusual phe- 
‘nomenon is observed, they later try to dupli- 
fate it with their own laboratory apparatus, 
From their feld and laboratory observa 
tions, McEachron says, it is now possible 10 
obtain a good working picture of the mechan- 
fes of a lightning bolt in terms of its electric, 
beat, and pressure elfects. Thus the elect of 
sroke of lightning hitting a house, a church 
steeple, oF a transmission line—the latter be- 
ing the most interesting case to the engineers 
themselves—can virtually be predicted in ad- 
vance, Similarly, logical explanation can 
now be given for the effects, however bizarre, 

‘of any’ observed lightning. bolt. 
was handed a few newspaper 


hat ghting Ud dove and ake he ould 


texplain them: One of them was the story of 
AF arma, who was unilated by # bolt 
of lightning that destroyed his watch. 

Apparently, McEachron pointed out, the 
lightning flash missed the head of the lucky 
farmhand and struck him part way down his 
body, making contact with the watch in his 

"Running down his leg, it completed 

Xe'rath to the round: Soca one ofthe 
rman’ legs was in ils path, the eurrent passed 
through ‘none of his vital organs. This fact, 
probably coupled ith a heathy constitution, 
SSved his life. ‘The story might ‘have ended 
diferent, however, had the bolt been more 
Sexy fof ahi fies vary i nteaty 
fad this was probably a comparatively light 
‘ope, As forthe wateh,{t was burned and dam 
fged as any metal object in the path of an 
Seetric are would be 

‘One newspaper story described a bolt of 
lightning that traveled down the chimney of 
a Horeell, N.-¥, home, knocking the lids 
from the kitchen siove and lighting a Bie that 
had been laid for the nest morning. The stove 
and chimney apparently were undamaged. 


.OOT on chimney walls forms a fair con 

‘ducting path for lightning, McEachron 
sid, explaining this occurrence, and therefore 
it sometimes does travel down the chimney 
of a house. Thus it could enter & stove; and 
if the joints inside the stove were in poor con- 
dition, an are might occur, generating enough 
pressure to blow off the lids and also igniting 
‘ny inflammable material present, In general, 
a Tightning bolt may or may not start a fire, 
‘epending upon its (Continued on page 115) 
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MAN-MADE LIGHTNING 
AND NATURE'S FREAKS 


(Continued from page 114) 


intensity and also, of course upon the relative 
‘nammabiity of whatever tke, 

‘What happened. when lightning struck 3 
tall tre, and Knocked down a boy standing 
Sencath i was reported by an old New York 
newspaper as. follows: “When the upper 
Clothes were stripped from the unconscious 
boy, the doctors found a long, distinct image 
fn blue of the stricken locust tree upon his 
skin. ‘The image was clearer than if tattooed 
bby hand, and reached from the boy’s shoulder 
10 his walt line.” 


Tissier fase However, 
‘McEachroa said, lightning actually has 
been Known to leave such marks upon the 
skin of a person struck. Needless to say, 1 
pattern was not, as the reporter believed. an 
Image of the tree. It was the track of the 
cdectric are itself 
"A report from St. Johns, Newfoundland, 
oid of a man who called up his wife, during 
i electric storm, to warn her not to use the 
talking, ihtning struck 


plained, "it i wise not to, use the telephone 
furing a lightning storm. There is compara- 
tively litle danger in cities, however, where 
he telephone wires are It the 
lephone must be wed: during a lightning 
storm, itis not desirable to put the receiver 
Bghly agaist he er a the ging di 
charges very often produce an elfect known 
‘Sv acoustic shock which may impalt the hear- 
ing of the wer, Holding the receiver a short 
distance from the ear will minimize the ef 
tect” 

What should a person do who wishes to 
safeguard himself and his home agaastlight- 
ting? Here are some pointers suggested. by 
MeEachron for the man who wishes to play 
ortra safe 

First, has his home a lightning rod? This 
homely’ protection, McEachron. told me, 
stands forth today in better repute than ever 
before as a protection against lightning. Its 
need is confined, however, to, the isolated 
country home. City dwellers, for the most 
bart, do not realize that their homes are pro- 
ide whan eins saute for a Het 
hing rod. Their plurabing systems invariably 
include « vent pipe that extends upward to or 
tru hela th the ace of 

Special installation against hightning. 
Stee tramed sSiicrapen, of cous, ae ma 
tral lightning rode. Phe Empire State Bulld- 
lng has been struck by lightning as frequently 
asa dozen times in fteen minutes, without 
Gamage and without the least inconvenience 
to its occupants Beyond a slight jar, they 
never realized what was happening 

‘AL worst, lightning may strike 2 roof and 
tear off few shingles, or even set the root 
tafe but its chances of harming the occupants 
of a howe are comparatively smal. The 
plumbing system, the beating system, and the 
lectric wiring system provide paths’ that ex- 

in rare instances will carry even $0 ter- 
current harmiealy to earth 


ter ra fee 


these ‘walls, lest a stray bolt might find its 
path not sufficiently conducting and leap er- 
ravcaly Seward Expealy, be would svesd 
Br tween two such conducting paths, 
‘asa water pipe and a radiator. However, the 
chances of the average person being struck by 
lightning are so small that he need not worry 
about it. 
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THINGS I LEARNED FROM 10.000 CATS 


(Continued from page 43) 


the expectant mother to live as before, ex- 
‘expt that she should have plenty of raw meat, 
‘which & nourishing bat not fattening. Du 
ing the last two weeks before the youns 2 
rive, give her plenty of milk if you find it 
fgrees with her. ‘This for the benefit of the 

Tf you have mo male at home and desire 
to breed your female, it. will be perfectly 
Safe to take her to a’ cattery for breeding. 
She may be bred easly with a male of her 
acquaintance, or if a strange male is brought 
in for the purpose place them in separate 
‘ages separated only ‘by a wire mesh. Un 
Silly” they’ will become acquainted. in two 
hours, ‘When it becomes apparent that they 
will not fight, open a door permitting thee 
Yo meet at their own free will and conven: 
lence. Never force them together. 


CAT of ood breed should, always be 
color-bred. If you have a blue female 
Persian, breed her only to a blue Persian. 1 
Know of few cases where colors were sails 
factorly crowed. One color, the rare” and 
exquisite tortoise shell, is confined to the fe~ 
inale Persians. This color is best bred to red, 
from which union vou may expect tortoise, 
black, red, and sometimes eream kittens. red 
to-any other ‘color, Uhe tortoise-shell likely 
‘produce an unlovely offspring. Black, for 
lastance, generally gives a rusty, black, as 
common in appearance as any alley cat 
‘Kittens may be expected from sixty to 
sixty-siv days after mating. During that per 
fod Keep the prospective mother quiet and 
ido not permit strangers to excite her. Tt is 
better, infact, if she fs kept quite alone, Give 
her, not a soft pillow, but a few layers of 
newspapers covered by’ a section of blanket, 
About & week before the iter is expect 
decide for yourselt where you deur the event 
to take place, then make the bed there. This 
‘may be {a a clothes closet, on the back porch, 
for during warm weather, in the garage of 
be. 
Tf you select some place exposed to. the 
sun, i i important to curtain off the direct 
light, during the first two or three weeks of 


x will need help in feeding them. It you 
Cannot find foster mother, you can hand 
feed them ether through & medicine dropper 
or a doll bottle and. nipple. You will tnd 
they will take food in this manner as easly 
‘as will a human baby. Por food dilute any 

of canned milk with an equal 


times dally.” Although litters w 
‘more than five, T have kad a 
Arrive; It pays to anticipate a larze family 

‘After the kittens arrive the mother 
quires, to keep up her strenzth, two solid 
meals every day, including two generous 
Kelpings of milk.” T always prefer canned 
‘ilk, diluted one-half. The solid portion of 
the meal may consist of raw beef, cooked Ii 
er eccasionally, or tripe well done. If the 
Inother appears run down, give her ten drops 
Of good codlver oll twice daily. Be careful 
not to increase the dase, for it will upset her 
digestion 


‘OU may start feeding, the kittens when 
they are four weeks old, or earlier if they 
fail to thrive on ther nalural food. Start 
with milk. Since it'is difcult for them to 
Unlearm habits once fixed, itis better to start 
right. Place a bow! of milk before them. Dip 
{yout Singer in the milk, rub it on their noses 
3nd immediately nature tells them to lick it 
fff, They discover they have encountered the 
taste somewhere before and begin to explore 
in the bow! directly before their eves 
Beyond giving them this litle start, leave 


the kittens strictly alone, They open their 
‘eves from seven to twelve dass after arrival 
Mose of them theve without personal ater. 
tion. If one appears to be weaker than 
brothers, ive him one drop of codliver oil 
twice a day 


LTHOUGH cats are subject to many ail- 
‘ments, Uhose kept under sanitary condi- 
tions will require litle attention. Their trou 
bles may be narrowed to these ive: haieballs, 
gastritis, ringworm, eye trouble, and ear 
{rouble Fortunately, all may’ be cured 
TE you think your cat has accumulated 
haieballs in the stomach, which usually oc- 
‘curs during the spring and summer, when he 
iS'Shedding, give him a teaspoonful of white 
‘vaseline, placed against the roof of the mouth, 
Do not’ melt the vaseline. ‘He will lick away 
the Solid vaseline and as it reaches the stom = 
ach it softens the hair and enables him to 
‘liminate it. Hairballs may produce dire re- 
Sults since they’ clog the digestive tract. 
Gastritis is Very dangerous and should be 
attacked immediately. Tt usually’ develops 
posibly”a. combination 
Wrong, feeding. T have 
five milk of magnesia 
Borage may ary from on hall to 8 tea: 
spoontul, given only ‘onee, followed by one 
fourth of & teaspoonful of milk of bismuth 
‘every two hours as long as needed, for five- 
Feeksold tens, to four times as much for 
{all-erown eats 
Ringworm or eczema, oddly. is highly con- 
taxious. ‘The cause? A debatable question 
‘Some think it ‘comes from wrong feeding. 
am convinced that people who. keep their 
fats away from contact with other diseased 
‘animals will save them trouble of this kind, 
know from experience it occurs Tangely from 
contact. ‘Troublesome as it is, the cure may 
be effected rather simply by applying lodine, 
fall strenath, to the affected part; three treat 
ments, ven every other day, usually sce 


AR MITES, which are contasiou, are a 
Tncipal cause of, nese ina severe 
case Yemove the bulk of the dirt with a hal 
fan Wipe out the remainder with a colton- 
trapped toothpick or match, ‘Sprinkle with 
Try boric add once: dally for five-day it 

Tf any tartar appears on the cat's teeth, 
take him toa veterinarian for cleaning," Other” 
srse, you may clan his teeth by" ribbing 
Yeth 2 baby's toothbrush dipped in salt was 
Ter. When neariy trout dip the bru in 
tmazneua. This good for gums and digestion 

"These arimak, fortunately. are naturally 
clean Tf you have a sand bor: with sides Tow 
hough tn permit the Kitten to climb over, 
you ‘will find he wil xo to it a s00n ws he 
Khel tis ed, ies important. to make’ the 
toon ealy acesDte because the mother tee 
{ses to tare for her young as soon as Uhey 
begin to eat 

Exercise and sunshine ate important, If 
you live in a ty. bulld a miniature balcony 
drith two or three short beards cute ain 
ov, ‘screening It to. keep Uhe animal Safe 
With the window open he can range around 
the room and sun ‘himself on the: balcony 
‘whenever he desires. By suspending the bal: 
Tony from the casement. sou ca shut he 
‘window with the eat curse, 

TT your eat fs hept indoors, pace a sratch- 
ing Goard wpricht on the back porch, These 
may be purchased at pet shops! But do not 
Think that this solves the seratehine problem, 
‘Always keep ie points of the toe hats et 
oat to save the furniture Hold the eat fac- 
ing away from your body, grasp the paw 
firmly one hand to. spread the toes ‘and 
Clip with stall schsors or pacers. 
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countless barns. The experts did, not wait 
luntil damage was done; they took time off 
from their major investigations to salve the 
problem. ‘They placed thermo-couples, which 
fenerate electricity when heated, in the hay 
{ots of the bars. "Oa the instruments op- 
erated by these tireless watchmen, observers 
‘ould note the temperature of the hay dur 
ing every stage of the curing proces 


N THEIR investigation of hog feedi 
the experts upset another principle of long 
Standing.” Instead of feeding bors as. much 
4s they could hold, as many farmers do, the 
Beltsville farmers kept their hogs on a’ dict 
which, “according “to a hogs standard, 
amounted to virtual starvation. The restricted 
feedings, however, included a, portion of 
rain, The hogs not only attained good weight 
Dat the flesh was Kener and more valuable 
‘One experiment conducted on the farm did 
‘pot turn out the way the experts wished. Tt 
disproved the very point they were trying 10 
‘establish. It had been supposed for years that 
oat’, milk was vastly superior to cow's 
milk in the diet of alling babies. ‘The for- 
‘mer was believed to have a softer curd and 
Smaller fat globules. To. find mean of i 
‘reasing the supply of the greatly esteemed 
milk, a herd of goats was raid on the 
Beltsville Farm. Milk from the herd, as well 
‘as from coms being tested on the farm, was 
fed to babies in the Johns Hopkins Hospital 
fand the Critenden Home in Baltimore 
the results carefully tabulated. To the sur- 
prise of the experimenters babies fed on the 
Getter’ grades of cow's milk gained weight 
much more rapidly than those. given ‘goat's 
rlk. The latter, as previously’ believed, had 
the softer curd and smaller fat globules, but 
the cow's milk, because of higher nutritive 
value, proved the better baby food. 

‘When the experimenters got around to the 
Job of increasing milk. production ‘of cows 
‘and goats, they made what is probably the 
‘most’ sensational dicovery known to dairy 
ing. Much progress had been made in the 
same direction by breeding, yet pedigreed 
cows of stocks that should have guaranteed 
high production often turned oat to be in- 
ferior milkers. Attacking the question from 

the experts found that scanty 

in a cow was caused by def. 
ent secretions from the pituitary gland. 

extract of this gland was injected into a 

that was far below average. The cow's pro- 
duction of milk increased. immediataly 


‘OT content wit 


thus stimulating. the 
‘growth of farm animals, increasing theit 
oductiveness and improving the flavor of 
at, the experimenters created a new af 
‘The creature produced was a moditied 
Penian of Karakul limb, a central Asiatic 
animal prized for its tightly curled, furlke 
wool. The importation of Persian sheep 
(o this country was forbidden several years 
ago as a precaution against the introduction 
f animal” diseases, bat enough survived of 
those previously imported for the Beltsville 
farmers to start a herd. ‘The pelts of these ani 
mals, however, were not quite tp to the de- 
sired standard so the experts tackled the job 
Of producing better and more lustrous coats 
Breeding a Karakul ram to a Corriedale ewe, 


equal of the finest imported Karakul 


‘experiments conducted at Beltsville Farm dur- 
ing the past year. The amazing results al- 


they obtained hybeid lambs with coats the | 
‘More than $1,500,000 has gooe into the | 


Rady achieved may, perunde Congres (0 
approve the projected 's1,500000 appropra. 
tom for next Year. If they do, the stock a 


‘opments that will revolutionize their industry 
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TESTS EXPLAIN RAINBOW 
AND SUN’S GREEN FLASHES 


(Continued from page 53) 


finishes can be just as misleading as speed- 
meters," said Gus. “It's a sight cheaper to 
2 car or slap on a thin finish than it 
Eo overhaul a motor. You want something 
‘you can drive, not a piece of furniture.” 
‘As Gus talked, be ambled around to, the 
driver's side of the car and, opening the door, 
pointed down at the accelerator. 
“Mit took more than 18,000 miles of diving 


at the play in this steering wheel,” he added 
twisting it first one way and then the other. 
“It shoulda't swing more than two inches 
ithout moving the froot wheels. 
“In other words,” chimed in Fred with a 
chuckle, i's no bargain at any price.” 
“Well, you can do better,” answered Gus, 


SOME five or six cars further on down the 

Tine, Gus paused beside an open roadster 
that looked to be in first class shape.” Squat 
ting down beside one front fender, he beck- 
‘oned to. Fred 

“See that rough spot on the frame?” he 

fe, rubbing his ‘thumb over the metal 
“Looks like rough paint, doesn't a? Well its 
ot That frame has been cracked ‘and 
Welded over, When I Grst looked at this car 
Thad a hunch it had been ina smash-op.” 

Fred looked questioningly at the car and 
then at Gus. 

“That's a_brand new hood on there,” 
pointed out ‘Gus, “and when a car hits some- 
thing hard. enough to push a hood into a 
‘mess of wrinkles, I don't want it 

“Another place where a crash leaves it's 
«alling card,” Gus continued, “is on the metal 
dash back of the motor where the stay rods 
for the top of the radiator are fastened. It 
it's dented and messed up or the rods are 
Dent, it's a. safe bet the railator ‘was so 
smashed and ‘twisted it had to be replaced. 

“Ifa car's been in a sideswipe or has skid- 
ded sideways into the curb, chances are the 
frame has been twisted. ‘That show up in 
the tire. If they're pitted or worn in spots, 

pay to ave the frame checked” 
“But how about prices?” interrupted Fr 
as he examined the tag on a small sedan. 
“How can you tell what a used car is worth? 
Isn't there some way of petting a peek at one 
‘of those rate books dealers have?™ 


“NYO NEED 10." replied Gus, “It's pretty. 

safe to Bigure that the value of 3 car 
oes down a litle less than hall the first year, 
8 third more the second year, another quarter 
the third year, and still another tenth the 
fourth. ‘That means a ear that sold foe S800 
ia 1081 iso worth more than a little over 
two hundred in 103 

“Don't worry so much about the price but 
make sure you're getting your money's worth 
Don't even consider a car before you've put 
it over the jumps up hills and on the level. 
Drive it slowly’ as well as fast. Listen for 
thumps and knocks and don’ forget to give 
the brakes a good try. 

“Then when you've Snally decided that it's 
Jost the car you want, get a look at the bil 
of sale. If more than two people have owned 
the car, Td think twice before T bousht it 
Tt may’ have been a lemon risht from the 
start and four or five owners and several 
Sears of use won't improve matters 

“Gosh,” exploded ‘Gus as he pulled out 
bis old-fashioned watch. “Look at the time 
T was supposed to be over at the freisht 
Station fall an hour azo. 

“Well, now don't do anything rash,” he 
added as he turned to po. “Take it easy and 
rive three or four of them before you de- 
fide. And by the way, if you want (0, drop 
fn at the Model Garaze, Til be lad to sive 
them the once aver for sou. 


color display that the sun paints is hoth more 
‘commonplace and more magnificent, partic- 
larly when the conditions are such that the 
beautiful secondary bow, with the colors re 
‘eped is formed outside the primary one. 

As everybody knows, this lovely: pieture is 
jainted by the sun only when it shines from 

ind the observer upon’ a curtain of falling 
raindrops. “The sunlight falling upon each 
Grop is bent upon entering the tiny liquid 
Sphere above its center, is then reflected from 
its concave mirrorlike back and ts bent again 
‘on fang from the bottom of the drop as & 
Vand of color 


‘TIS perfectly easy to see, throuch a simple 
‘experiment, just how this is done. Two 
fucks led with water and held by an Up- 
Fight support, represent two greatly manic 
fed raindrops. “The. sunlight, coming from 
behind the observer, falls upon the two Masks 
through narrow slit in a cardboard screen, 
“Through this same slit the observer looks. It 
posh tory This experiment a igh, & 
bright lect ean be substituted Tor the 
“The diagram inset in Figure 2 traces the 
courre of several parallel ays of sunshine on 
their course through the raindrops. "Rays A, 
B,C, D are scattered after leaving the dro 
and, multiplied by millions, cause the whit 
semi-circular area you sce inside the primar 
ow. Ray G, beat sharply inward across 
and F, alvo contributes to this area of 
tered white ight. No light i thrown outside 
Tbow; and that is why the sky always ap= 

pears darker there than inside the bow 
Rays and F emerge more nearly parallel 

i 


‘eye as the rainbow's spec: 
trum. ‘The violet light, being refracted more, 
‘is thrown higher than the red. which is bent 
Jess and roses to the eye lover, 

‘AC this point some gd abies is going 
to object that the primary rainbow in nature 
has the redband 0 above, with the 
blue edge inside and below. This) question 
caused me plenty of confusion when Twas 
‘developing this equipment, unt 1 remer 
bred ‘that the ‘spectrum "cole 
slong each spoke of 
all contributed by’ sinsle drop. We ean ims 
‘igine how in nature each separate shade and 
tl in Between the re and bei fished 
by a separate raindrop, their combined colors 
reaching the eve as a Sinple spoke in the comt- 
Pete baw’s wheel of prismatic color. 


“TEE secondary bow is formed by a double 
internal flection of rays. entering the 
rop from below instead of above its center 
‘This accounts for the reversal of colors in the 
secondary bow. Vou ‘will hear some. people 
explain this reversal by saying that the see 
Endary is a rellection ‘of the primary on the 
‘water drops farther out. This is wrong each 
ow is formed separately. 

"There are several other interesting stunts 
you can doin unscrambling. the rainbow. 
Perhaps the best i to allow the sunlight to 
fall pon one of the flasks throu a hole in 
a piece of heavy paper, upot which the com- 
plete circular spectrum cast by’ each rain drop 
fe painted bby the rays passing through the 
‘drop in all ditections. This experiment it 
Justrates the whitish interior area of the bo 
also shows the darker area outside the bow. 

An interesting point is that each person sees 
his own rainbow. Your companion, standing 
beside you to admire the lovely’ spectacle, 
really sees a bow formed by an entirely di 
ferent set of millions of drops of rain. For 
that matter, your left eve can never see the 
same bow your risht one 
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liquid on the clothes and the 
box or trunk. 
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Stains on Porcelain 


R. T,, natrisrone, a00. Stains on porcelain 
usually ‘an be removed by washing the sur- 
face with a strong solution of xalic add. 
Use a brush or a small mop to apply. the 
tac and do the scrubbing. Although oxalic 
‘acd will not harm the skin, itis poisonous. 
Sodium acid sulphate solution is another ex- 
‘ellent cleaner for porcelain and stoneware 
that is easily obtainable. 


Restoring Faded Photos 


G. HL, searrie, wasut. A faded photograph 
often cin be retored by fist sponging 
with water and then immersing it in a sol 
on consisting of ‘hydrochloric acid. (two 
parts), sodium chloride (elsht. parts), po- 
tasium dichromate (eight parts), and dis. 
tilled water (250 parts), This misture will 
bleach the photograph aiter which it should 
be redeveloped using a dilute developer. 


They Have So Far 


Q—wites a vessel sinks, does it go to the 
bottom resardiew of the depth of the water? 
HL PN. Roseville, Calif 

‘A—sivce the density of water is uniform, 
any body, heavy enough to sink below the 
surface of water will continue to sink. I 


Preserving Books 

VE wa, ae Lathes, ink Bnd 
ings cal be precrved by applying 8 drew 
ing consisting of ual yar of tnkydrows 
Innlin and eas foe oil the tw thor 
oughly and apply the mixture with a soft 
Frat” Then alc the ether with sft 
Lak or 6 ple of beaks wea 


Hydrogen or Oxygen? 


R. K, sioex cirv, sows. ‘Because early 
chemists thought all acids contained oxyyen 
the sas was given the name oxysen, which 
meats “acid former.” Later it was discovered 
that all acid contained hydrogen, not oxyeen, 


Black Lightning? 
Q—1 toox a photograph of li 


recently. When the’ fim was developed, black 
as well as white lishtnine appeared on the 
print. T have never seen black lightning be 


fore, can you explain it?—C. 8. B., 
Falls, Vi 

Ac voce tack ening reefs gite 2 
mystery. It may have been caused by. 
Us reveral of the photosrapbie negative due 
to over exposure. This often takes place when 
photopraphing the sun of any brillant source 
of light; the sun on the finished print ap- 
Dearing as a black spot instead of a beiliant 
‘white disk. Tt also may have been caused by 
a shadow; the black zigraz line being noth- 
ing more than a shadow cast by some distant 
Hightning flash. 


The Earth's Travels 


F. G. L, taxxwooo, omo. In its trip 
around the’ sun, the earth travels approsi- 
‘mately 1,400,000 miles a day at the tate of 
1100 miles a minute, or eighteen and one- 
half mailes & second, 


Bellows 


a 
This NEW 

FREE BOOK 
Will Tell You 


Sha fo te rab boa 
invent hat 


Every yea thowands of 
te 


patenied NEW 
rath marke. Xo 


bec Jarier nmol cmp 
Sma wl me gnc sate th, sae 
peso tnd pe it 
Fl ew dN 
Unled i's FRE ee 


belpe help you 


DET Ata Sale eng 
frepubesrmnsies iarcrmen 


VICTOR J. EVANS 6&6 CO, 


646-L Victor Building 
WASHINGTON, D.C. 


POPULAR SCIENCE MONTHLY 


119 


Machines That Will Fight the Next War 


hig planes from sea cartiers stationed off our 

‘To do that with any dearee of safety be 
‘could first have to destroy of effectively bot 
Ue up our flet, Air strategists sugxest the 
possibility that ihe Panama Canal might be 
put out of operation by a sea-and-air attack 
Before a formal declaration of ‘war, leaving. 
four navy helpless in the wrong ocean. TE 
that ever should happen, our cities on and 
near the opposite coast would be in real da 
er of alr attack, 


HAT we should have, Air Corps ofcers 
{isu a third depariment of national 
Aetenseat Air Department. Air warfare, they 
Sys is more ferent from land warfare than 
tex! warfare is ferent from land wacfae 
Thfanry can march three mies an hour. Even 
Motoraed infantry cant move more than ten 
times that fast. Specifications of the 
new attack planes Row being bul for 
the Air Corps cll Tor « top speed of 
30 miler per hour and ‘8 maximom 
snudurance of eight hours of ying at 
Speed of 220: mile an hour. ‘The 
ciminded contend that’ making fe 
fitplane a member of the ald army 
team of infantry, cavalry. and ster 
irks putting x! mounted pole player 
fm (ball team, and. making hin 
Play according to fotbal rules 
An ‘independent land-based airforce 
at 10 bomber, 640 patrol plane, and 
$00 heavy ined err with 
iemoman crews, on each coast, 
Corp oficer ay, woul make sin 
Dregnable against ‘attack from the ait, 
Lind agra invasion by. land army” 
‘The At cost of this huge alr arma 
With ts necessary apd facie would 
not exceed hal blion dollar, about 
tne ‘quarter ofthe ft costo out 
pen avy, of a the sou we 
ve spent oh ou land coat defenss, 
moat of which are now of doubttal 
value 
‘While airmen are rather contemptu- 
out of round defense assist al 
ich an ore ery are conn 
that the improved ant-aireratarilery 
developed duriag the past few Years 
‘wil brine down: many a-plane iit 
{er fred anaint live farses 
‘Toe mnt modern threeinch anti 
airerat ins have a vertical rane of 
81600 yards and hoteontal range of 1.000 
Sands,” Four suns, mounted ins buttery aed 
{ntrotted bys robot fre director, can pat up 
srrace of 100 mechanical fan’ twenty-ai 
Totnd alls a minute. Any pane within ty 
ards of the burst of one if these sels 
Of action. The sue are 


Feclor, whieh isa steeoscopie instrument of 
Fish “precision with which observers fallow 
the course of the fast ying planes across the 
sky. All the gunners have to do isto set ter 
{ses and oad thar guns. AL night tremend= 
bualy powerful searchlehts make possible 
for the observers to sieht alrraft Ayinz at 
aMiuudes ‘ae ere as 18000 feet. 

Tistenine devices enable anti-aircraft troops 
to hear the sound of approaching planes while 
theyre sou ten tka ways Se 0 
Searchlight operators and sinners time to 
Trepare Uo repel their attack Large-caliber 
Trachine stuns are provide for defense sist 
fow-flying planes 


MODERS anti-aircraft artery undoubt. 
edly will prove more eflective than did 
the arehies of the World War, which resis. 
tered one hit to about 6,000 shots, But no 
mutter how effective it may prove to be, no 
nation will have enough anti-aircraft artillery 
to use it in defense of every city in dancer of 
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ack. Most of it will be devoted to the de- 
fease of important air bases and other vital 
stratepic points 

‘A war betwen strong nations is almost 
certain to besin with a tremendous strugsle 
for the mastery of the alr It ane side wins 
that mastery, the ext step will be siolent 
Lombing attacks onthe enemy's airdromes, 
‘munition plants and transportation arterie: 
tnd, perhaps, on his cities If the rival air 
forces develop about equal strength, the ini- 
tial air bate probably’ will end in a stand-off, 
tnd the Job of fighting the war to its finish 
Will pass'on to the ground forces, 

‘Army officers who feel no sympathy at all 
with the airman's desire for an independent 
Bir force have a stron appreciation of the 
Sisplane’s value as an auaillary of the ground 
arms, for reconnaisance, spotting artilery fire, 
Tiwellying’ attacks ‘with machine guns and 


LISTENING FOR AIR EWEM: 


Combing of vital comemunication points 

ty 250 alles of the enemy's front line. \ 

eneral would be willing to go into battle 

‘ithout having plenty of attack planes, pur- 

Suit planes. observation planes, and bombers 
his disposal 

It i not only in the air that the gasoline 


engine has, revolutionized. warfare, ‘Motor 
ation will ‘make the next war a war of 


tainly" will move faster, Douzhboys will be 
carried lose to the batilefield in fast motor 
tricks. The guns of the artillery will be hauled 
swiftly into action by motor vehicles, Horse 
‘snd mule transport will be a memory of the 
‘dead past. Even if the cavalryman still rides 
4 horse, which &s doubtful, he and his mount 
weil be taken to the jumping off place in a 
tiotor trek. 

‘Armies will be able to hit harder than they 
have in any war of the past. Weapons in- 
vented of improved since 1018 will give even 
Small units terrific fire power, For many years 
four Sprinsfield was the world’s finest military 
Fille. Now it i practically obsolete. It is 
Capable of fifteen aimed shots 2 minute, but 
that ist fast enough shooting for present~ 
day Bishting A new arm has been developed 
for our infantry—the Garand sO-caliber 


semi-automatic ride, which is capable of sity 
Simed shote'a minute. All other nations are 
Srming” their foot soldiers with semi-auto- 
matics, Efforts are aso being made to perfect 
Tight sie-cooled machine pun to replace the 
heavy water-cooled guns nove in use." A model 
tring tested by our Ordnance, Department 
Seiahs ‘only nineteen pounds 

Ta future wars, ringing up the gun will be 
a lew picturesque but much apecdier opera. 
tion tan it was in the past Our standard 
field jun, the 7S-mim. ts now being equipped 
‘sth “Sailoon ties aed spring suspensions 
‘hich make it pomble for a truck to tow it 
‘ver toads at speed of forty miles an hour 
without damage Yo tts. delicte' mechanism, 
Even fiften-ton howitzers are being bull 
wit mown ha ke Ht pie fe Cow 
them fa Speed of tty mes am Dour 

‘Prophets who thodght thatthe tank Would 

ventualy develop into a sort of ight- 
sare land ti, wee aay mb 
ken. The. fine World: War tanks 

Sreighed thirty-five tons and. had a 

{op speed of about theee miles an hour 

‘That tracks broke easy and more of 

them vere lone through dishing, and 

faite falure than were put out of 

Sction by enemy fire. Modern tanks 

ave ‘considerably. lighter, Theltfire 

‘Dower fas been sreatly increased, thee 

Srmor Improved, and radio comuni- 

tation “makes their (acted contol 

iy cea. On rad ng hee, 
they” have a speed of forty miles per 
four. Using track which can be Ate 
tached in fe minute, hey ea do 

{irenty-ice mle per "hour ncros 

“Country. To be of value, ans must be 

ble to move fast. Direct his by shells 

{fom onespoundersemi-automate Runs, 

fan infancy arm, will put any knowe 

tank out_of action, Bullets from -30- 

{aliier machine Eas, alo an infty 

frm, will penetrate Ur armor. Out 

rmy has ony a adred obmaete ve 
ies of the World War day and a mere 
fiozen of the modern tanks, “Great 

Britain, Rana, and France havea great 

many. modern tanks. 

Robot warfare remains a dream of 
the Wstant future. Probably every 
{nmpertant nation i doin secrete 
veneer the rd coi 
St ahips panes, and pertaps gu, ul 
itis doubtful Wf anyone hav invented 8 

robot withthe quality that the modern Bghter 
tooat needs intelligence : 

TAL sen the nest war probably will be less 
changed {fom previous wars than wil the War 
fon land. Alrrnft wll playa large part in iy 
bu i has yet to be proved in actual warfare 
that air bombs cam Sink warship. Submar- 
{oes ako wil play an important part oth as 
commerce destroyers and as uhters. But, $0 
fara anyone knows, the batleship remains 
the backbone of naval power, even Ifthe 
‘danger from submarines ad vines makes the 
tattle lets spend most of their time in 
Stronsly defended harbor. 


T 1S doubtful if the dreaded nest war will 

bbe any more deadly than was the World 
War. It i extremely unlikely that great cities 
will be destroyed, and their millions of inhab- 
itante slaughtered, ‘The effort of each army 
‘wil be to defeat the encmy army, and so win 
the war. ‘The new weapons will be more ef- 
sient, and perhaps more deadly, than were 
the weapons of the past, but they will be no 
‘ore cruel. Losses arent likely t0 be hea 
for defense has improved as fast and as far 
‘a attack, And the next sar will have at 
least one great advantare over the World 
War itis almost certain to be much shorter, 
But it would be better to be sensible, and not 
have it, 
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Salisfy 


To me a ciga- 
is the best smoke. 


rete 
It's a short smoke... 
and then again it’s 
milder. 

“notice thatyou 
smoke Chesterfields 
also. I like them very 
much.” 


I nap 4 nent in the ninth 
. Tt wes u heavy train and a cold 
night — snowing —and I thought about 
the man with his hand on the throwtle, 
T admire and respect those men.” 


